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DISCLAIMER

This report is designated as Revision 0. The report covers
a specific site for a specific sampling time frame. The report
addresses only those samples that have been provided for data
validation review.

At the request of Westinghouse Hanford Company
(Westinghouse-Hanford), one hundred percent of the total number
of Sample Delivery Groups received by A.T. Kearney, Inc. from the
100 Area Excavation Treatability Study Data and their related
quality assurance samples were reviewed and validated to verify
that reported sample results were of sufficient quality to meet
quality control objectives.
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ACRONYMS

Percent difference
AA Atomic absorption
BFB Bromofluorobenzene
BNA Base/neutral and acid (equivalent to semivolatiles)
CCB Continuing calibration blank
CCV Continuing calibration verification
CLP Contract Laboratory Program
CRA CRDL standard for AA
CRDL Contract- required-detection limit
CRI CRDL standard for ICP
CrII CRDL standard for ICP initial
CRlF CRDL standard for ICP final
CRQL Contract required quantitation limit
DBC Dibutyichlorendate
DFTPP Decafluorotriphenylphosphine
DQO Data quality objectives
EPA U.S. Environmental Protection Agency
GC/MS Gas chromatography/mass spectrometry
GC Gas chromatography

FAA- Graphite -furnace atomic-absorption
ICB Initial Calibration Blank
ICP Inductively coupled plasma emission spectrometry
ICS ICP interference check sample
ICV Initial calibration verification
IDL Instrument detection limit
LCS Laboratory control sample
LCSS Laboratory control sample soil
LCSW Laboratory control sample water
MSA Method of standard addition
MS/MSD Matrix spike/matrix spike duplicate
NV Not Validated
PBS Preparation blank soil
PBW Preparation blank water
PCB Polychlorinated biphenyl
PEM Performance evaluation mixture
QA Quality assurance
QC Quality control
RF Response factor
RIC Reconstructed ion chromatogram
RPD Relative percent difference
RRF Relative response factor
RRT Relative retention time
RSD Relative standard deviation
RT Retention time
SDG Sample delivery group
SOW Statement of work
TAL Target analyte list
TCL Target compound list
TIC Tentatively identified compounds
TOC Total organic carbon
TOX Total organic halides
V Validated
VOC Volatile organic compounds

iii
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1.0 INTRODUCTION

The following samples were obtained from the 100 Area
Excavation Treatability Study sampling event:

B09F20 B09F29 B09769
B09F21 B09F30 B09770
B09F22 B09LD4 B09771
B09F23 B09LDS B09772
B09F24 B09LD6 B09773
B09F25 B09LD7 B09774
B09F28 B09LD8 B097C7

Westinghouse-Hanford has requested that all of the Sample
Delivery Groups be validated for the 100 Area Excavation
Treatability Study. Therefore, the data from the chemical
analysis of fifteen samples from this sampling event and their
related quality assurance samples were reviewed and validated to
verify that reported sample results were of sufficient quality to
support decisions regarding remedial actions performed at this
site. Sample numbers B09LD4, B09LD5, B09LD6, B09LD7 and B09LD8
were included in SDG No. B09F20, but were not listed on the
original Westinghouse-Hanford validation services request form
dated 1/3/94. Westinghouse-Hanford has requested that A.T.
Kearney include these samples as not validated samples in the
report. Sample results can be found on the lotus tables provided
in each section. The samples were analyzed by Thermo-Analytic
Laboratories (TMA) and Roy F. Weston Laboratories (WESTON) using
-U.S. Environmental -Protection Agency -(EPA)- CLP protocols.

Sample analyses included:

* Volatile organics
* Semivolatile organics
* Inorganics
* General chemical parameters.

The table below lists the Sample Delivery Groups (SDGs) that
were validated for this sampling event. The validated data are
included in this report.
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No. of
samples

BDG No. Matrix Analyzed Parameters

B09F20 I 12 Inorganics, Wet Chemistry

B09F25 S 9 Volatiles

B09F25 S 7 Semivolatiles

B09769 S 4 Volatiles

B09769 S 2 Semivolatiles, Inorganics,
Wet Chemistry

B09771 S 2 Volatiles

B09771 - S - Semivolatiles, Inorganics,
Wet Chemistry

B097C7 S 1 Inorganics, Wet Chemistry

Eleven samples were validated for radiochemical
parameters by TMA and Teledyne. Analytical protocols
specified in the Westinghouse Hanford Company Statement of
Work for Nonradioactive Inorganic/organic and Radiochemical
Analytical Services were used. Sample analyses included the
following:

* Alpha spectroscopy
* Gamma spectroscopy
* Strontium-90
* Technetium-99

No. of
Samples

SDG No. Matrix Analyzed Parameters

B09F20 S 7 Radiochemistry

B09769 S 2 Radiochemistry

B09771 S 1 Radiochemistry

B097C7 S 1 Radiochemistry

The radiochemical data summary tables can be found following
Section 9.8.

Data quality was reviewed and analytical results validated
using Westinghouse-Hanford procedures and related EPA CLP
protocols and guidelines. Data were qualified based upon their
quality and the guidance provided by these sources. In instances
where the two protocols differed, the Westinghouse-Hanford
guidance was followed.

1-2
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One split sample was submitted to WESTON Laboratories as
shown below:

Set 1:

Sample No. Split Sample No. Location

B09769 B09771 Lift 1-Clean Spoils

The split sample results for this location were included
in the validated data. The results were compared using the
sample guidelines for determining the RPD between a sample and
its duplicate. The results fell within the required control
limit. All results for the two samples appear in the summary
tables within the report.

One field duplicate sample was submitted to TMA as shown
below:

Set 1:

Sample No. Duplicate Sample No. Location

B09769 -B09770 ---- -- Lift 1-Clean Spoils

The field duplicate sample results for this location were
included -in -the validated -data. The resultswerecompared using
the sample guidelines for determining the RPD between a sample
and its -duplicate.- The -resul-ts -fell within the required control
limit. All results for the two samples appear in the summary
tables within this report.

One equipment blank was submitted to TMA. The equipment
blank is identified as follows: B09F28 collected on 11/11/93, and
designated as EB-1.

Under EPA protocol, equipment blanks are used to indicate
whether or not decontamination procedures were adequate or that
contamination was not inherent in the equipment used. The
equipment blank matrix used for this sampling event was silica
sand, however the information provided was inadequate to
determine what contamination, if any, was a result of the
equipment used. Equipment blanks require well number locations
and associated sample numbers in order to make such a
determination.

Five trip blanks were submitted for volatiles analysis. The
trip blanks are identified as follows: B09F29, B09F30, B09772,
B09773 and B09774.

A laboratory duplicate and spike were performed on sample
number B09F28 in SDG No. B09F20. This sample had been designated
as the equipment blank according to the Westinghouse-Hanford
sample list. Both the EPA CLP SOW 3/90 and the Westinghouse-
Hanford data validation guidelines state that a laboratory
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duplicate and spike should not be performed on-an equipment
blank, however, as per the Westinghouse-Hanford guidelines no
qualification of the blank sample or its associated samples is
required.

The report is broken down into sections for each chemical
analysis and radiochemical analysis type. Each section addresses
the data package completeness, holding time adherence, instrument
calibration and tuning acceptability, blank results, accuracy,
precision, system performance, as well as the compound
identification and quantitation. In addition, each section has
an overall assessment and summary for the data packages:reviewed
for the particular chemical/radiochemical analyses. Detailed
backup information is provided to the reader by SDG No. and
sample number. For each data package, a matrix of chemical
analyses per sample number is presented. Data qualification
summaries are provided for chemical analyses only.

Laboratory and data validation personnel added qualifiers to
the reported data based on specified data quality objectives.
The data reporting qualifiers are summarized as follows:

U - Indicates the analyte was analyzed for and not
detected. The value reportedAs the samnle
quantitation limit corrected for dilutions and moisture
content. It should be noted that the sample
quantitation limit may be higher or lower than the
contract or method required detection limit, depending
on instrumentation, matrix and concentration factors.

J - Indicates the analyte was analyzed for and detected.
However, the associated value is considered to be an
estimate due to identified QC deficiencies. Data
flagged with a "J" may be usable for decision making
purposes, depending upon the- DQOs of the project.
Laboratories qualify all reported organic detects below
CRQL with a "J" per the CLP procedures.

UJ - Indicates the analyte was analyzed for and not
detected. However, the associated detection limit is
considered to be an estimate due to identified QC
deficiencies. Detection limits flagged with a "UJ" may
be usable for decision making purposes, depending upon
the DQOs of the project.

N - Indicates the analyte was analyzed for and that there
is presumptive evidence of the presence of the
compound. The concentration reported is considered an
estimate which should be used for informational
purposes only.

R - Indicates the analyte was analyzed for and due to a
significant QC deficiency, the data are deemed
unusable. Analytic results flagged "R" are invalid and
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provide no information as to whether or not the analyte
is present.

It should be noted that, frequently, results will bear two
qualifiers - one given by the laboratory and one given during the
validation process. For example, a "U" qualifier is given by the
laboratory when the compound has not been detected during the
analysis, and a "J" qualifier may be added during the validation
to qualify the result due to minor quality problems. Therefore,
the resulting qualification is "UJ", where the "U" qualifier has
been given by the laboratory and the "J" qualifier given by the
validator.

The results of data validation performed for the 100 Area
Excavation Treatability Study are contained in the tables
following each of the chapters in this report.

Several general quality trends which resulted in data
qualification were observed. These included:

* Minor laboratory blank contamination was noted in the
volatile results for a few samples and one semivolatile
sample. The contaminants were compounds commonly found in
the analytical laboratories and the corresponding sample
results were flagged accordingly.

" The extraction holding time was slightly exceeded for one
semivolatile sample. All associated sample results were
qualified as estimates.

* One semivolatile sample exhibited a single internal standard
area count above QC limits. The assocatied data were
qualified as estimates.

- - Minor--laboratory blank- contam-i-nation was noted in the
inorganics analysis. Associated results were flagged
accordingly.

" The metals analysis showed minor matrix spike accuracy
-problems, analytical spike recoveries below the QC limits;
laboratory duplicate RPD results outside of QC limits; and
ICP serial dilution results outside of QC limits.
Therefore, several metals results were flagged "J" due to
these factors.

* - The -analysis holding times for nitrite, nitrate and pH in
one data package and for phosphate in three data packages
were exceeded. All associated sample results were qualified
as estimates.

* Insufficient instrument calibration was performed for
chloride, fluoride, phosphate and sulfate in two data
packages. Associated results were qualified as estimates.
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* Continuing calibration verifications were not analyzed at
the proper frequency for chloride, fluoride, phosphate and
sulfate analyses in one data package. All associated
results were qualified as estimates.

* The CCV percent recovery fell below the 90% acceptance limit
for nitrate-nitrite analysis in one data package. All
associated sample results were qualified as estimates.

* The matrix spike percent recovery fell outside of the QC
limits for fluoride in one data package. All associated
results were flagged accordingly.

* Due to accuracy results outside of QC limits, several alpha
spectroscopy and technetium-99 results were qualified as
estimates.

* Due to calibration problems, several alpha spectroscopy,
gamma spectroscopy and strontium-90 results were qualified
as estimates and flagged "J".

* The MDA values for a few gamma spectroscopy compounds and
technetium-99 results were above the RDL for a few samples.

In general, the protocol-specific QA/QC requirements were
met -for -the- -samples -analyzed --in this -investigation with the
exceptions noted above and discussed in detail in the chapters to
follow. All requested analyses were performed.

With the exceptions noted above, the protocol-specific data
quality objectives in terms of precision, accuracy, completeness,
representativeness, and comparability have been met.

1-6
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2-i

SAMPLE
LOCATION

WELL AND SAMPLE INFORMATION ::INFORMATION

SAMPLE SAMPLE DATE
LOCATION NUMBER MATRIX SAMPLED NV/V VOLATILES

CS LIF B09769 S 09/22/93 V 2-10
B09770 S 09/22/93 V 2-10
BO977I S 09/22/93 V 2-13

-B09F25- - - - 11/1f/9 - V - -
____1____10119fY) V t -0

EB B09F28 S 11/11/93 V 2-6

TB -- 0B77- S 09/22/9j V 2-10
B09773 S 09/22/93 V 2-10
B09774 S 09/22/93 V 2-13
B09F29 S -- 11/10/93 V 2-6
B09F30 S -11/10/93 V 2-6

B09LD4 S 11/11/93 NV 2-6
B09LD5 S 11/11/93 NV 2-6
B09LD6 S 11/11/93 NV 2-6
B09LD7 S 11/11/93 NV 2-6
B09LD8 S 11/11/93 NV 2-7

Rev. 0
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2.0 VOLATILE ORGANIC DATA VALIDATION

2.1 DATA PACKAGE COMPLETENESS

The following data packages (SDG Nos.) were submitted for
validation and found to be complete:

B09F25 B09769 B09771

2.2 HOLDING TIMES

Analytical holding times were assessed to ascertain whether
-the Westinghouse-Hanford 'noiding time requirements for volatile
organic analyses were met by the-laboratory. - The Westinghouse-
Hanford holding time requirements for volatile organic analyses
are as follows: soil samples must be analyzed within 14 days of
the date of sample collection; aqueous samples must be analyzed
within seven days of the date of sample collection (if
unpreserved); and all samples must be shipped on ice to the
laboratory and stored at 40C until analysis.

Holding times were met for all samples.

2.3 INSTRUMENT CALIBRATION AND TUNING

Instrument calibration is performed to establish that the
GC/MS instrument is capable of producing acceptable and reliable
analytical data over a range of concentrations. The initial and
continuing calibrations are to be performed according to CLP
protocols. An initial multipoint calibration is performed prior
to sample analysis to establish the linear range of the GC/MS
instrument. Continuing calibration checks are performed to
verify that instrument performance is stable and reproducible on
a day-to-day basis.

All initial and continuing calibration results were
acceptable.

2.3.1 GC/MS Tuning/Instrument Performance Check

Tuning is performed to ensure that mass resolution,
identification, and, to some degree, sensitivity of the GC/MS
instrument -have-been established. When analyzing for volatile
organics, instrument tuning is performed with BFB. Instrument
tuning must be performed prior to the analysis of either
standards or samples and must meet the criteria for acceptable
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GC/MS instrument tuning using BFB as outlined in Westinghouse-
Hanford (WHC 1992) and in EPA (EPA 1988b and 1991) guidelines.

The original data were checked for transcription and
calculation errors to verify that tuning criteria were met.
Prior to calibration and sample- analysis,--a-il--tuning criteria
were met.

All GC/MS tuning data were acceptable.

2.4 BLANS

Method blank, field blank and trip blank analyses are
performed to determine the extent of laboratory or field
contamination of samples. No contaminants should be present in
the blanks. Analytical results for analytes present in any
sample at less than 5 times the concentration of that analyte
found in associated blanks should be qualified as non-detects;
common laboratory contaminants present in samples at less than 10
times the concentration of that analyte in the associated blank
are qualified as non-detects.

Due to the presence of laboratory blank contamination, the
following samples were flagged "U" for methylene chloride:

* Sample numbers B09F25, B09F28 and B09F29 in SDG No. B09F25.

* Sample numbers B09769, B09770, B09772 and B09773 in SDG No.
B09769.

* Sample numbers B09771 and B09774 in SOG No. B09771.

Due to the presence of laboratory blank contamination, the
following samples were flagged "U" for acetone:

* Sample numbers B09F25, B09F28, B09F29 and B09F30 in SDG No.
B09F25.

* Sample number B09769 in SDG No. B09769.

* Sample numbers B09771 and B09774 in SDG No. B09771.

Due to the presence of laboratory blank contamination, the
following sample was flagged "U" for toluene:

* Sample number B09F30 in SDG No. B09F25.

All other laboratory blank results were acceptable.

2-.5 ACCURACY

Accuracy was assessed by evaluating the recoveries of stable
isotopically labeled surrogate- compounds- added to all samples and

2-2



WHC-SD-EN-TI-234, Rev. 0

blanks, and by the analysis of a representative sample which was
spiked with a variety of volatile organic compounds.

2.5.1 Matrix Spike Recovery

Matrix spike compounds are added to a sample which is
representative of the sample delivery group. Matrix spike
analyses are performed in duplicate using five compounds and
should be within the established quality control limits (EPA
1988b). The matrix spike analyses estimate how much the target
compounds are interfered with, either positively or negatively,
by the sample matrix.

All matrix spikelmatrix spike duplicate recovery results
were acceptable.

2.5.2 Surrogate Recovery

Matrix-specific surrogate compound recovery control windows
have been established_ by -the -EPA CLP -protocol-.- When a surrogate
compound recovery -is out of -the-control window, all positively
identified target compounds associated with the unacceptable
surrogate recoveries are qualified as estimates and flagged "J".
Undetected compounds are qualified as having an estimated
detection limit and flagged "UJ".

All surrogate recovery results were acceptable.

2.6 PRECISION

Precision is expressed by the RPD between the recoveries of
duplicate matrix spike analyses performed on a sample. When the
laboratory has not performed duplicate spike analyses, precision
may also be assessed using unspiked duplicate sample analyses.

Field precision is measured by analyzing duplicate samples
taken in the field. No standards have been established for
qualifying data based on RPD for duplicate field samples by CLP
protocols. Westinghouse-Hanford procedures establish the
following criteria for duplicate field sample analyses for
organic compounds, based on criteria established for inorganic
analyses for laboratory duplicates:

1. For compounds whose concentrations are greater than 5
times CRQL, RPDs must be ±20 percent for aqueous
samples and ±35 percent for soil samples.

2. When one or more compounds are present at
concentrations less than 5 times CRQL, the
concentration difference must be ± CRQL for aqueous
samples and ± 2xCRQL for soil samples.

2-3



WHC-SD-EN-TI-234, Rev. 0

All matrix spike/matrix spike duplicate RPD results were
acceptable.

2.7 INTERNAL STANDARDS PERFORMANCE

Internal standard performance was assessed to determine
whether abrupt changes in instrument response and sensitivity
occurred that may have affected the reliability of the analytical
data. The response (area or height) of the internal standards
must not vary by more than 100 percent or -50 percent from the
response of the internal standard that was used to calculate the
upper and lower bounds. The upper and lower bounds define the
range for acceptable internal standard response (area/height) for
the sample analyses.

All internal standard recovery results were acceptable.

2.8 COMPOUND IDENTIFICATION AND QUANTITATION

The identity of detected compounds are confirmed to
investigate the possibility of false positives. The confirmation
of compound identification during the quality assurance review
focuses on false positives because only mass spectra for positive
identifications are submitted. However, target compounds that
are reported as undetected are also evaluated to investigate the
possibility of false negatives. Confirmation of possible false
negatives is addressed by reviewing other factors relating to
analytical sensitivity (e.g., relative response factors,
detection limits, linearity, analytical recovery).

compound quantitations and reported detection limits were
---- recalculated for a minimum of 20 percent of the samples in each

case to verify that they are accurate and are consistent with CLP
requirements.

Below the CRQL, instrument precision becomes more variable
as the instrument detection limit is approached. Therefore, the
concentration of -any-compound that was detected below the CRQL
was qualified as an estimate and flagged "J".

All reported results and quantitation limits were verified
as correct.

2.9 OVERALL ASSESSMENT AND SUMMARY

A thorough review of ongoing data acquisition and instrument
performance criteria was made to assess overall GC/MS instrument
performance. No changes in instrument performance were noted
that would result in the degradation of data quality. No
indications of unacceptable instrument performance (i.e., shifts
in baseline stability, retention time shifts, extraneous peaks,
or sensitivity) were found during the quality assurance review.
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In general, the volatile data presented in this report met
the protocol-specified QA/QC requirements. Minor blank
contamination was detected in several samples, all from
laboratory blank contamination. All other validated data are
considered valid and usable within the standard error associated
with the method.
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VOLATILE ORGANIC ANALYSIS, SOIL MATRIX, (ug/Kg)

Project: WESTINGHOUSE-HANFORD
Laboraory: TMA
case iSDG: 509F25

Pagel._ of__2

Sample Number B09F25 B09F28 B09F29 B09F30 B09LD4 BO9LD D5 B091D6 B09LD7 09LD7
Location S2 EB TB TB *NA *NA 'NA . 'NA 'NA, *_ A
Remarks '26 FT Equip 131k Trip Blk Trip 81k NV NV NVDIL NV NV NV,DIL
Sample Date 11/10/93 11/11/93 11/10/93 11/11/93 11/61/ 11/11/93 11/11193 11/11/93 11/11/93 11/11/93,
Analysis Date 11/18/93 11/18/93 11/18/93 11/19/93 11/19/93 11/19/93 11/23/93 11/23/93 11/19/93 11/22f93
Volatile Organic Compound CRQL Result 0 Result 0 Result 0 Result 0 Result 0 Result 1 Result 0 Result Q A sRiFt 0
Chloromethane 10 1l U 1o U 10 U 10 U 10 U 54 U 1300 U 11 U 55 U 1300 U
Bromomethane 10 10 U 10 U 10 U 10 U 10 U 54 U 1300 U 11 U 65 U 1300 U
Vinyl Chloride , 10 10 U 10 U 10 U 10 U 10 U 54 U 1300 U 11 U 65 U 1300 U
Chloroethane 10 10 U 10 U 10 U 10 U 10 U 54 U 13001 U i1 U - 5 U 1-3 U-
Methylene Chloride 10 10 U 10 U 10 U 10 U AJ 18 J 500,J 3 J 13 J 550 J
Acetone 10 10 U 10 U 32JU 10U 26 640 1800 11 U 14 9100
Carbon Disulflde 10 10 U 10 U 10lU 10U 10 U 54 U 1300 U 11 U 5 U ,1300 U
1.1-Dichloroethene 10 10 U 10 U 10 U 10 U 10 U 54 U 1300;: U 11 U 5 U 300 U
1,1-Dichloroethane 10 10 U 10 U 0 1 U 10 54 MU 1300 U I I U U 1300 U
1,2-Dichloroethene (total) 10 10 U 10 U 10 U 10 U 10' U 54 U 1300 U 11 U 55 U .1300 U
Chloroform 10 10 10 U 10U 10 U 10 U 54 U 1300 U I U 55 U 1300 U
1,2-Dichloroethane 10 10 0 UU 10 U 10 7 J 1300 U 11 U 55 U 1300 U
2-Butanone 10 10U U 1oU io lOU 270 1300 U 11 U 55 U 1300 U
1,1,1-Trichloroethane 10 10 U 10 U 10 U 10 U 10 U 290 190 J 11 U :6 J 1300 U
Carbon Tetrachloride 10 10 U t U 10 U 10 54 U 1300 U 11 U 55 U 1300 U
Bromodichloromethane 10 10 U 10 U 10 U 10 iU i U 54 U 1300 U 11 U 65 U 1300 U A
1,2-Dichloropropane 10 10 U 10 U to Ult 10 U 54 U 1300 U I U 5 U 1300 U
cis-1,3-Dichloropropene 10 10 U 10 U 10 U 10 U 10 U 54 U 1300 U 11 U 65 U 1300 U :0
Trichloroethene 10 10 U 10 U 10 U 10 U 10 U 200 1507 11 U 5 U 1300 U
[Nbromochloromethane 10 10 U 10 U 10 U 10 U 10 U 54 U 1300 U 11 U 5 U 1300 U
1,1,2-Trichloroethane 10 10 U 10U 10 U 10 U 10 U 54 U 1300 U 11 U 55 U 11300U o
Benzene 10 0 U 10U 10 U 10 U 10 U 440 290 J 11 U 55 U 11300 U
tans-1,3-DIchloropropene 10 10 U 10 'U 10 U 10 U 10 U 54 U 1300 U 11 U 55 U 1:300 U
Bromoform 10 10 U 10 U 10 U 10 U 10 U 54 U 1300 U 11 U 5f U 1300 U
4-Methyl-2-Pentanone 10 10 U 10 U 10 U 2 J 10 U 590 710 J 11 U 5 U 1300 U
2-exanone 10 10 U 10 U 10 U 10 U 10 U 54 U 1300 U 11 U 5 U 1300 U
Tatrachloroethene 10 10 U 10 U 10 U 10 U 10 U 1500 1200 J 11 U 5 U 1300 U
141.2.2-Tetrachloroethane 10 10 U 10 'U 10 U 10 U 10 U 54 U 1300 U 11 U S U 1300 U
Toluene 10 1J 1 J 1 10 U 10 U 7300 5200 11 U j U 1300 U
Chlorobenzene 10 10 UlOU 10 U 10 U 0 54 U 1300 U 11 U 5 U 1300 U
Ethylbenzene 10 10 U 10 U 10 U 10 0 2700 2400 11U SS U 130O U
Styrene 10 10 U 10U 1OU 10U 10t 54 U 1300 U 11 U 55 U 1300 U
X1ene(total) 10 10 U 10 U 10 10 0 U 10 U 15000 14000 11 U 55 U 1300 U

' m. Depth, 'NA - Not Available, NV - Not Validated, DIL . Dilution, EB-Equipment Blank, TB-Trip Blank
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VOLATILE ORGANIC ANALYSIS, SOIL MATRIX, (ug/Kg)

Project: WNESTINGHOUSE-HAINFORD
Laboratory:. TMA -.;*z

Page.2- oL2-2>7'1 81 [4S

Sample Number 609LD8 .
Location *NA
Remarks NV
Sample Date 11/11/93 . -

Analysis Date :11/23/93
Volatile Organic Compound CROL Result 0su Result 6 l0esut 0 Result - Result & Reul -Result C iResu 0

Chlormethane 10 11 U
Bromomethane 10 11 U _
Vinyl Chloride 10 11 U
Chloroethane 10 11 U
Methylene Chlmdde 10 4 J -
Acetone 110 32
Carbon Disuffide 10 11 U , .....
1,1-Dichloroethene 10 11 U
1.1-Dlchloroethane 110 11 U -

1.2-Dichloroethene (total) 10 11 U
Chloroform 10 11 U
1.2-Dichloroethane 10 11 U _
2-Butanone 10 11 U
1.1.1-Trichloroethane 10 11 U
Carbon Tetrachlorlde 10 11 U
Bromodichloromethane 10 11 U
1.2-Dlchloropropane 10 11 U . ___
cis-1,3-Dichloropropene 10 11 U _

Trichloroethene 10 11 U __

Dlbrornochloromethane 10 11 U
1.1.2-Trchloroethane 110 11 U
Benzene 110 11 U
trans- 1-3-Dichloropr -- -11 U
Bromororm 10 11 U
4-Methyl-2-Pentanone 10 11 U _ __ -

2-Hexanone 10 11 U
Tetrachloroethene 10 11 U-
1.1.2,2-Tetrachloroethane 10 11 U
Toluene 10 11 U ___

Chlorobenzene 10 11 U _
Ethylbenzene 10 11 U __
Styrene 10 11 U
IXytene total) 10 11 U _

' . Depth, *NA - Not Available. NV - Not Validated, DIL - Dilution. EB-Equipment Blank, TB-Trip Blank
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BLANK AND SAMPLE DATA SUMMARY

SDG: B09F25 REVIEWER: SC DATE: 2/8/94 PAGEW._OF L_

COMMENTS:

SAMPLE ID COMPOUND RESULT Q RT UNnTs sX lox SAMPLES QUALIFIER
RESULT RESULT AFFECTED

VBLK1 18R2 Methylene Chloride 2 J ug/Kg 10 20 B09F25, B09F28, U
B09F29

VBLKl18R2 Acetone 6 J ug/Kg 30 60 B09F25, B09F28, U
B09F29

VBLKl 19R Acetone 4 J ug/Kg 20 40 B09F30 U

VBLK I19R Toluene 2 J ug/Kg 10 20 B09F30 U'4
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WHC-SD-EN-TI-234, Rev. 0

DATA QUALIFICATION SUMMARY

SDG: B09F25 REVIEWER: SC DATE: 2/8/94 PAGE_,OFWl_

COMMENTS:

COMPOUND QUALIFIER SAMPLES AFFECTED REASON

Methylene Chloride U B09F25, B09F28, Lab Blank Contamination
B09F29

Acetone U B09F25, B09F28, Lab Blank Contamination
B09F29, B09F30

Toluene U B09F30 Lab Blank Contamination

2-9



VOLATILE ORGANIC ANALYSIS, SOIL MiATRIX, (uglKg) 12-7~ Page_1 of I_

Project: WESTINGHOUSE-HANFORD
Laboratoy: TMA
Case DGy 809769
Sample Number 809769 B09770 809772 B09773
Location CS LIFT 1 CS LIFT 1 'NA TB
Remarks DUP Trip Blk Trip Blk
Sample Date 09/22193 09/22f93 09122/93 09/22193
Analysis Date 09/3093 09/3019l 09/30/93 09130/93
VolatileOrganic Compound RU Result 6 Result 0 Result C Result 0 Result R Result C C Rei Rlesut 1 Result _

Chloromethane Q10 11 U 11 U 10 U 10 U
Bromomethane 10 11 U 11 U 10 U 10 U
Vinyl Chloride i0i -i U- 11 U 10 (F 10 W - - _

hloro thane I U 11 U 10U 10 U
Methylene Chlode 10 - 1 U 11 U 10 U 10 U
Acetone _ 10 12 U 11 U 10 U 10 U
Carbon Disulfide 10 11 U 11 U 10 U b U
1,1-Dichloroethene 10 11 U 11 U 10 U 10 U
1,1-Dichloroethane 10 11 U 11 U 10 U 10 U
1,2-Dichloroethene (total) 10 11 U 11 U 10 U 10 U
Chloroform '1 11 U 11 U 10 U 10 U
1,2-Dlc~hioro It 19 11 U 11 U 10 U 10 U
2-Buaanone 1 11 U 11 U 10 U 10 U
1,1,1-Trichloroeithano 1 11 U 11 U 10 U 10 U
Carbon Tetrachlotide 1 - 11 U 11 U 10 U 10 U
BromodichloroMethane 1 11 U 11 U 10 U 10 U
1T2-Dichlorpropene 12 11 U 11 U 10 U 10 U
cis-1,3-Dichlorgpropme IQ 11 U 11 U 10 U 10 U
Trichloroetheneo 1 11 U 11 U 10 U 10 U
Dibromochlorornethane 1 11 U 11 U 10 U 10 U
1.1,.2-Trichloroethane 1 11 U 11 U 10OU 10U ___

Benzene I 11 U 11 U 10 U 10 U
trans-1,3-Dichloropropene 10 11 U 11 U 10 U 10 U
Bromoform 10 11 U 11 U 10 U 10 U
4-Mothyl-2-Pentanone 10 11 U 11 U 10 U 10 U
2-Hexanone 10 11 U 11 U 10 U 10 U
Tetrachloroethene 10 11 U 11 U 10 U 10 U
1,1,2,2-Tetrachloroethane 10 11 U 11 U 10 U 10 U
Toluene 10 1 J 11 U 10 U 10 U
Chlorobenzene 10 11 U 11 U 10 U 10 U
Ethylbenzene 10 11 U 11 U 10 U 10 U
Styrene 10 11 U 11 U 10 U 10 U
Xylene (total) 10 11 U 11 U 10 U 10 U

CS - Clean Spoils, DUP - Duplicate, 'NA - Not Available, TB-Trip Blank
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BLANK AND SAMPLE DATA SUMMARY

SDG: B09769 REVIEWER: CENH DATE: 2/7/94 PAGEWOFW_

COMMENTS:

SAMPLE IAD COMPOUND RESULT Q RT UNITS 5X lox SAMPLES QUALIFIER
RESULT RESULT AFFECTED

VBLK0930R Acetone 3 J ug/Kg 15 30 B09769 U

VBLK0930R Methylene Chloride 1 J ug/Kg 5 10 B09769 U

VBLK0930R1 Methylene Chloride 2 1 ug/Kg 10 20 B09770, U
B09772,

M773

________________________ _________________________________________________ ______________________ _________________________________________________
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WHC-SD-EN-TI-234, Rev. 0

DATA QUALIFICATION SUMMARY

SDG: B09769 REVIEWER: CENH DATE: 2/7194 PAGEJOFJ_

COMMENTS:

COMPOUND QUALIFIER SAMPLES REASON
AFFECTED

Acetone U B09769 Lab Blank Contamination

Methylene Chloride U B09769, B09770, Lab Blank Contamination
B09772, B09773

I _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
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VQLATILE ORGANIC ANALYSIS, SOIL MATRIX, (ug/Kg)

Project: WESTINGHOUSE-HANFORD
fLaboratory: Roy F. Weston
Icase ISG: B09771

Page_1- of_1-
.F

Sample Number B09771 B09774
Locatlon CS LIFT 1 TB
Remarks Split Trip Blk
Sample Date 09/22/93 09/22/93

Analyss Dat_ 09/28/93 09/30/93
Vqlatile Organic Compound CROL Result 0 Result Q Result 0 Result 0 Result 0 Rest 0 Result 6 Result 0 Result 0 Roeula 0
Ctiloromethane 10 11 U 10 U
Bromomthane __10 1 U 10 _
Vinyl Chloride 10 11 U 10 U
Chiloroethane 10 11 U 10 U
Methylene Chloride 10 11 U 10 U
Acetone 10 11 U 10 U
Carbon Disulfide 10 11 i 10 U.1

1.1 -Dichloroethane,1 1U 1
1.1-Dichloroethanefoa 10 11 U 10 U -__ __- - -- -10. 11 U 10 U
Chloroform 10 11 U 10 U
1,2-Dichlorooethane 10 ___ U 10_ U _
2-Butanone 10 11 U 10 U
1.1.1-Trichloroethane 10 11 U 10 U
Carbon Tetrachloride, 10 11 U 10 U
Bromodichloromethane 10 11 U 10 U -

1,2-Dichloropropane 10 11 lU 10 U
cis-1,3-Dichloropropene 10 11 U 10 U
Trichloroethene 10 11 U 10 U
Dibromochlorometha e 10 11 U 10 U
1.1 2-Trichloroethana 10__ 11 U 10
Benzeneo0 1 U 1
trans-1.3-Dchloropropene 10 11 U 10 U
Bromoform 10 11 U 10 U
4-__hyl-2-Pentanoe 10 11 U 10 U
2-Hexanone 10 11 10 U
Tetrachloroethene 10 11 U 10 U
1.1.2.2-Ttrachloroettiane 10 11 U 10 U
Toluene 10 11 U 10 U
Chlorobenzene 10 11 U 10 U
Ethylbenzene 10 11 U 10 U
Styrene 10 11 U 1O U
Xylene(tota 10 11 U 10 U

CS - Clean Spoils, TB-Trip Blank

0
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BLANK AND SAMPLE DATA SUMMARY

SDG: B09771 REVIEWER: CENH DATE: 2/7/94 PAGEWOFJL

COMMENTS:

SAMPLE ID COMPOUND RESULT Q RT UNITS 5X lox SAMPLES QUALIFIER
RESULT RESULT AFFECTED

93LVW203-MBI Acetone 14 ug/Kg 70 140 B09771 U

93LVW203-MBl Methylene Chloride 6 1 ug/Kg 30 60 B09771 U

93LVK170-MBl Acetone 25 ug/Kg 125 250 B09774 U

93LVK170-MBl Methylene Chloride 4 J ug/Kg 20 40 B09774 U

*4
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WHCf-SD-EN-TI-234, Rev. 0

DATA QUALIFICATION SUMMARY

SDG: B09771 REVIEWER: CENH DATE: 2/7/94 PAGE._WOFW1-

COMMENTS:

COMPOUND QUALIFIER SAMPLES REASON
AFFECTED

Acetone U B09771, B09774 Method Blank Contamination

Methylene Chloride U B09771, B09774 Method Blank Contamination

2-15
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WHC-SD-EN-TI-234,

SAM10PLE
LOCATION

WELL AND SAMPLE INFORMATION INFORMATION

SAMPLE SAMPLE DATE
LOCATION NUMBER MATRIX SAMPLED NV/V.SEMIVOIATILES

CS ur I B09769 S 09/22/93 V 3-10,3-11
B09770 S 09/22/93 V 3-10,3-11
B09771 S 09/22/93 V 3-14, 3-15

S2 B09F25 S 11/10/93 V 3-6, 3-7

EB B09F28 S 11/11/93 V 3-6,3-7

B09LD4 S 11/11/93 NV 3-6, 3-7
B09LD5 S 11/11/93 NV 3, 3-7
B09LD6 S 11/11/93 NV 3-6, 3-7
B09LD7 S 11/11/93 NV 3-6, 3-7

Bnt S 1/11/93 NV 3-6, 3-7

3-i
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WHC-SD-EN-TI-234, Rev. 0

3.0 SEMIVOLATILE DATA VALIDATION

3.1 DATA PACKAGE COMPLETENESS

The following data packages (SDG Nos.) were submitted for
validation and found to be complete:

B09F25 B09769 B09771

3.2 HOLDING TIMES

Analytical holding times were assessed to ascertain whether
the holding time requirements for semivolatile analyses were met
by the laboratory. Westinghouse Hanford protocols require that

-samples- be extracted wIthin ssven days of collection and be
analyzed within 40 days of extraction (WHC 1992a).

The 7-day extraction holding requirement was exceeded by one
day for sample number B09F25 in SDG No. B09F25. All associated
sample results were qualified as estimates and flagged "J".

All other holding time requirements were met for all
samples.

3.3 INSTRUMENT CALIBRATION AND TUNING

3.3.1 GC/MS Tuning/Instrument Performance Check

Tuning is performed to ensure that mass resolution, and to
some degree,- sensitivity, of- the--GC/MS instrument has been
established. When analyzing for semivolatile organic compounds,

-the -GC/MS--is-tuned--ts-ing DFTPP-. -- The--GC/MS must be tuned prior to
the analysis of either standards or samples, and tuning must meet
the criteria established by the analytical protocol. The
specific criteria for acceptable GC/MS tuning using DFTPP are
outlined in Westinghouse Hanford procedures (WHC 1992a) and in
CLP protocols (EPA 1988b and 1991).

As part of data validation, the original tuning data were
-checked -for--transcripti'n and calculation errors to verify that
tuning- and-performance criteria were met.

All tuning and performance criteria were met.

3-1



WHC-SD-EN-TI-234, Rev. 0

3.3.2 Initial Calibration

The GC/MS instrument is calibrated to ensure that it is
capable of producing acceptable and reliable analytical data over
a range of concentrations. The initial and continuing
calibrations are to be performed according to CLP protocols. An
initial multipoint calibration is performed prior to sample
analysis to establish the linearity range of the GC/MS
instrument. Continuing calibration checks are performed to
verify that instrument performance is stable and reproducible on
a day-to-day basis.

Instrument response is established by the initial
calibration when the RRFs for all target compounds are greater
than or equal to 0.05 units. Linearity is established when the
RSDs of the RRFs are less than or equal to_30 percent.

All initial calibration results were acceptable.

3.3.3 continuing Calibration

The criteria for accepting the continuing calibration
require that a standard be analyzed at least once per 12 hour
period and that the RRFs of all target compounds be greater than
-or- equal-to-0.05 units.--In-addition, the percent difference of
these RRFs must be less than or equal to 25 percent of the
average RRFs calculated for the associated initial calibration.

All continuing calibration results were acceptable.

3.4 BLANKS

Method blank and field blank analyses are performed to
determine the extent of laboratory or field contamination of
samples. No contaminants should be present in the blanks.
Analytical results for analytes present in any sample at less
than 5 times the concentration of that analyte found in
associated blanks should be qualified as non-detects; in the case
of certain common laboratory contaminants, results less than 10
times the concentrations of that analyte in the associated blanks
are qualified as non-detects.

Due to the presence of laboratory blank contamination, the
following samples were flagged "U" for di-n-butylphthalate:

* Sample numbers B09769 and B09770 in SDG No. B09769.

All other blank results were acceptable.

3-2
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3.5 ACCURACY

Accuracy was assessed by evaluating the recoveries of stable
isotopically labeled surrogate compounds added to all samples and
blanks, and by the analysis of a representative sample which was
spiked with a variety of organic compounds.

_3.S._I -atrix Spike Recovey

Matrix spike compounds are added to a sample which is
representative of the sample delivery group. Matrix spike
analyses are performed in duplicate using the six compounds
specified by CLP protocols. All recoveries for the compounds
should be within the established QC limits (EPA 1988b). The
matrix spike analyses estimate how much the analyses for the
target compound-sare interfered with, either positively or
negatively, by the sample matrix. Because the matrix spike is
performed using only one of the samples extracted within the SDG,
these data alone cannot be used to evaluate the precision and
accuracy of individual samples.

All matrix spike/matrix spike duplicate recovery results
were acceptable.

3.5.2 surrogate Recovery

Surrogate compound recoveries are calculated using
analytical results from six stable, isotopically labeled
surrogate compounds added to the sample prior to sample
preparation and analysis. Matrix-specific surrogate compound
recovery control windows have been established by the EPA CLP
protocol. When recoveries for any two surrogate compounds are
out of the control window, all positively identified target
compound concentrations in samples associated with the
unacceptable surrogate recoveries are qualified as estimates and
flagged "J" and undetected compounds are qualified estimated
below the detection limit and flagged "UJ".

All surrogate recovery results were acceptable.

3.6 PRECISION

The precisionisexpressed by the RPD between the recoveries
of the matrix spike and the matrix spike duplicate analyses
performed on a sample, and through a comparison of the results
for field duplicate samples. Acceptable RPD control windows for
matrix spike/matrix spike duplicate analyses have been
established by the EPA CLP protocol.

Field precision is measured by analyzing duplicate samples
taken in the field. No standards have been established for

-- qualifying data based on RPD for duplicate field samples by CLP

3-3
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protocols.__ Westinghouse-Hanford procedures establish the
following criteria for duplicate field sample analyses for
organic compounds, based on criteria established for inorganic
analyses for laboratory duplicates:

1. For compounds whose concentrations are greater than 5
times CRQL, RPDs must be ±20 percent for aqueous
samples and ±35 percent for soil samples.

2. When one or more compounds are present at
concentrations less than 5 times CRQL, the
concentration difterence must be ± CRQL for aqueous
samples and ± 2xCRQL for soil samples.

All matrix spike/matrix spike duplicate RPD results were
acceptable.

3.7 INTERNAL STANDARDS PERFORMANCE

Internal standard performance was assessed to determine
whether abrupt changes in instrument response and sensitivity
occurred that may have affected the reliability of the analytical
data. The response (area or height) of the internal standards
must not vary by more than -50 percent or +100 percent from the
response of-the calibration standard that was used to calculate
the upper and lower bounds. The upper and lower bounds define
the range for acceptable internal standard response (area/height)
for the sample analyses. In addition, retention times for the
internal standard must not vary more than ±30 seconds from that
of the associated calibration standard.

The internal standard recovery result did not meet QC limits
for internal standard compound perylene-d12. All associated
results for sample number B09771 in SDG No. B09771 were qualified
as-estimates-and flagged "J".

All other internal standard results were acceptable.

3.8 COMPOUND IDENTIFICATION AND QUANTITATION

The identities of detected compounds were confirmed to
investigate-the- possibility-of false positives. The confirmation
of compound identification during the QA review focuses on false
positives because only mass spectra for positive identifications
are submitted. However, target compounds that are reported as
undetected are also evaluated to investigate the possibility of
false negatives. Confirmation of possible false negatives is
addressed by reviewing other factors relating to analytical
sensitivity (e.g., detection limits, linearity, analytical
recovery). Compound retention times and mass spectra must match
those for the standard within set to tolerance limits (EPA
1988b).

3- 4
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3.8.1 Reported Results and Quantitation Limits

Compound quantitations and reported detection limits were
recalculated and verified to ensure that they are accurate and
are consistent with the internal standards and relative retention
times-specified-by the CT.P nn0o nf work.

At concentrations below the CRQL, instrument precision
becomes more variable as the IDL is approached. Therefore, the
concentrations of any compound detected below the CRQL are
qualified as estimates.

All compound identifications and quantitations have been
verified as correct in the validated data.

3.8.2 Tentatively Identified Compounds

Chromatographic peaks may be present in an analysis that are
not TCL analytes, surrogates, or internal standards and are
considered TIC.

The validator verified that spectral library searches were
conducted for at least 20 or less candidate TIC. All compounds,
including common laboratory contaminants present in the blanks
using Westinghouse-Hanford blank review criteria, were qualified
as non-detects and flagged "U".

.3.-- OVERALL ASSESSMENT an nUMMaDv

A thorough review of ongoing data acquisition and instrument
performance criteria was made to assess overall GC/MS instrument
performance. No changes in instrument performance were noted
that would result in the degradation of data quality. No
indications of unacceptable instrument performance (i.e., shifts
in baseline stability, retention time shifts, extraneous peaks,
sensitivity) were found during the quality assurance review.

In general, the semivolatile data presented in this report
met the protocol-specified QA/QC requirements. Minor blank
-contaminati-orr-wa-s- noted--in--one -sample-.- --Th-e -internal standard
results for one standard in one sample did not meet QC limits.
All associated results were qualified as estimates. The 7-day
extraction holding period was exceeded by one day for one sample.
All associated results were qualified as estimates. Data
qualified as estimates are considered to be usable for limited
purposes only. All other validated data are considered valid and
usable within the standard error associated with the method.

3-5



SEMIVOLATILE ORGANIC ANALYSIS, SOIL MATRIX, (ug/Kg)

Project: WESTNGHOUSE-HANFORD
Laboratory TMA
Case ISIDG: B09FR5

gg pg A.' r'

Sample Number B09F25 B09F28 B09LD4 809LD5 B09LD6 609107| B09LD8
Location S2 EB INA *NA 'NA 'NA *NA
Remarks '26 FT Equip Blk NV NV NV NV NV
Sample Date 11/10/93 11/11/93 11/11/93 11/11/93 11/11/93 11/11/93 11/11/93
Extraction Date 11/18/93 11/1893 11/18/93 11/18/93 11/18/93 11/18/93 11/1893 ,
Analysis Date 11/22/93 11/22/93 11/22/93 11/24/93 11/22793 11/22/93 11/22/93
Sm atile Compound CROL Result 0 Result 0 Result 0 Result 0 Result C1 Result 0 Result 0 Result 0 Result 0 Result 0
Phenol 330 330 UJ 330 U 340 U 14000 U 360U 360U 350 U
bis(2-Chloroethyl)ether 330 330 UJ 330 U 340 U 14000 U 360 U 360 U 350 U
2-Chlorophenol 330 330 UJ 330 U 340 U 14000 U 360 U 360 U 350 U ,
1.3-Dichlorobenzene 330 330 UJ 330 U 340 U 14000 U 360 U 360 U 350 U
1,4-Dichlorobenzene 330 330 UJ 330 U 340 U 14000 U 360 U 360 U 350 U
1,2-Dichlorobenzene 330 330 UJ 330 U 340 U 14000 U 360 U 360 U 350 U
2-Methylphenol 330 330 UJ 330 U 340 U 14000 U 360 U 360 ,U 350 U
2,2'-oxybs(1-Chloropropane) 330 330 UJ 330 U 340 U 14000 U 360- U 360 U 350 U I
4-Methylphenol 330 330 UJ 330 U 340 U 14000 U 360 U 360 , 350 U
N-Nitroso-Di-n-Propylamine 330 W' UJ 330 U 340 U 14000 U 360 U 360 U 350 U
1exachloroethane 330 3;30UJ 330U 340U 14000 U 360 U 6U 350 U
Nitrobenzene 330 UJ 330 U 340 U 14000 U 360 U 360 U 350 U

330 3PUJ 330 U 340 U 14000 U 360U 360 U 350 U
2-Nitrophenol 330, 330 UJ 330 U 340 U 14000 U 360 U 360 U 350 U
2,4-Dimethylphenol 330 '30 UJ 330 U 340 U 14000 U 360 U 360 U 350 U
bis(2-Chloroethoxy)methane 330 330 UJ 330 U 340 U 14000 U 360 U 360 Ij 350 U
2,4-Dichlorophenol 330 330 UJ 330 U 340 U 14000 U 360 U 360 U 350 U
1,2,4-Trichlorobenzene 330 330 UJ 330 U 340 U 14000 U 360 U 360 U 350 U
Naphthalene 330 3' UJ 330 U 340 U 5800 J 360 U 360 Ll 350 U
4-Chloroaniline 330 3 0 UJ 330 U 340 U 14000 U 360 U 360 Ll 350 U
Hexachlorobutadiene 330 3 UJ 330 U 340 U 14000 U 360 U 360 U 350 U
4-Chloro-3-Methylphenol 330 - UJ 330 U 340 U 14000 U 360 U 360 U 350 U
2-Methyinaphthalene 330 3 UJ 330 U 340 U 22000 360 4. 360 U 350 U
Hexachlorocyclopentadlene 330 330 UJ 330 U 340 U 14000 U 360 360 U 350 U
2,4,6-Trichlorophenol 330 330 UJ 330 U 340 U 14000 U 360 360 U 350 U
2.4.5-Trichlorophenol 1700 810 UJ 800 U 830 U 34000 U 870 880 U 840 U
2-Chloronaphthalene 330 330 UJ 330 U 340 U 14000 U 360 360 U 350 U
2-Nitroaniline 1700 810 UJ 800 U 830 U 34000 U 870 880 U 840 U
Dlmethylphthalate 330 330 UJ 330 U 340 U 14000 U 360 U 360 U 350 U
Acenaphthylene 330 330 UJ 330 U 340 U 14000 U 3601 360 U 350 U
3-Nitroanillne 1700 810 UJ 800 U 830 U 34000 U 870 U 880 U 840 U
Acenaphthene 330 330 UJ 330 U 340 U 14000 U 360 U 360 U 350 U
2,4-Dinitrophenol 1700 810 UJ 800 U 830 U 34000 U 870 U 880 U 840 U

I - Depth, 'NA - Not Available. NV - Not Validated, E-Equipment Blank

Page_1_- of_2



SEMVOLATILE ORGANIC: ANAL SIS.

LPro: WA -HANFORD
Laboratcry: TMA
case ISO: 8025

qL MA -I , (UgKg)

Sample ibE B09F25 B09F28 B09LD4 B09LDS B09LD6 B09LD7 809LDB
Location -2 EB *NA ONA 'NA *NA *NA
Remarks 26FT Equip Blk NV NV NV NV NV
Sample Date 11/10/93 1111/93 11/11/9 11/1193 11/11/93 11/11/93 11111/93
Extraqtion Date 11/18/93 11/18/93 11/18/93 11/18193 11/18/93 11/18/93 11/18/93
AnalypIsDate 111/22/93 1/2293 11/22790 11/24/3 11/22193 111293 11/22/93
Semya t le Compound CRQL Result 'Result 0 Result ' Result 0 Result 0 Result 0 Result 0 Result 0 Result 0
4-Nitraohenold 700 810 800 U 830 U 34000 U 870 U 880 U 840 U
Dibenofuran -- 330 330 UJ 330 U 340 U 14000 U 360 U 360 U 350 U
2,4-nitrtoluene 330 330 J 330 U 340 U 14000 U 360 U 360 U 350 U
2,8-inltrotoluene -330 330 J 330 U 340 U 14000 U , 360 U 360 U 350 U
Dieth_ _ 330 J 330 U 340 U 14000 U 360 U 360 U 350 U
4-Chlorophenyl-pheonylethor 330 330 J 330 U 340 U 14000 U 360 U 360 U 350 U
Fluorene 330 330 W 330 U 340 U 14000 U 360 U 360 U 350 U
4-Nitroaniline 1700 810 J 800 U 830 U 34000 U 870 U 880 U 840 U
4,6-Dinitro-2-methylphenol 700 810 UJ 800 U 830 U 34000 U 870 U 880 U 840 U
N-Nittoscdi honylamlne 330 330 IJJ 330 U 340 U 14000 U 360 U 360 U 350 U I
4-Broinophpnoy-phenylether 330 330 UJ' 330 U 340 U 14000 U 360 U 360 U 350 U I
Hexachlorobenzee 330 330 UJ 330 U 340 U 14000 U 360 U 360 U 350 U
Pentachlorh-eno 1700 810 UI 800 U 830 U 34000 U 870 U 880 U 840 U
ioii three 330 330 WI 330 U9 340 U 2800 U 360 U 360 U 350 U

Anthracene 330 330 UJ 330 U 340 U 14000 U 360 U 360 U 350 U
Carbazae 330 330 UJ 330 U 340 U 14000 U 360 U 360 U 350 U
Di-n-Butylpthalate '330 330 U3 34 J 340 U 14000 U 81 J 110 J 45 J
Fluoranthene 330 330 UJ 330 U 340 U 14000 U 360 U 360 U 350 U

330 330 UJ 330 U 340 U 14000 U 360 U 360U 350 U
Butytbenzy4phthalate ' 330 330 UJ 330 U 340 iJ 14000 U 360 U 360 U 350 U
3X-Dlchlorbenzidine 330 330 UJ 330 U 340 U 14000 U 360 U 360 U 350 U
Bracene 330 330 UJ 330 U 340 U 14000 U 360 U 360 U 350 U

alate $30 330 UJ 330 U 340 U 2300 J 360 U 360 U 49 J
ChrySe- 330 330 UJ 330 U 340 IJ 14000 U 360 U 360 U 350 U
Di-n-Octy Phthalate 330 330 UJ 330 U 340 U 14000 . U 360 U 360 U 350 U
Benzob)Flucranthene 330 _ 330 UJ 330 U 340 U 14000 U 360 U 360 U 350 U
Benzo(k)Flupcanthene 330 330 UJ 330 U 340 U 14000 U 360 U 360 U 350 U
Benzo(a)Pyrene 330 330 UJ 330 U 340 U 14000 U 360 U 360 U 350 U
Indeno(1,2,3-cd)Pyrene 330 330 UJ 330 U 340 U 14000 U 360 U 360 U 350 U
Dibenz(a.h)Anthracene 330 330 UJ 330 U 340 U 14000 U 360 U 360 U 350 U
Benzo(g,h.)Perylene 330 330 UJ 330 U 340U 14000 U 360 U 360 U 350 U

* - Depth, *NA - Not Available, NV - Not Validated, EB-Equipment Blank

i '.

Page_2Z- of-s2_



HOLDING TIME SUMMARY

SDG: B09;25 REVIEWER: SC DATE: 2/8/94 PAGELOFW

COMMENTS:

PREP. ANALYSIS
FIELD SAMPLE ANALYSIS DATE DATE DATE HOLDING HOLDING
ID TYPE SAMPLED PREPARED ANALYZED TIME, DAYS TIME, DAYS QUALIFIER

B09F25 BNA 11/10/93 11/18/93 11/22/93 7 40 J

(A,

U
a

H

NJ
Li
a.

0

.4

0
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DATA QUALIFICATION SUMMARY

SDG: B09F25 REVIEWER: SC DATE: 2/8/94 PAGELOFW_

COMMENTS:

COMPOUND QUALIFIER SAMPLES REASON
- _AFFECTED

All BNA compounds J B09F25 Holding Times Exceeded

4n

I _ _ __ _ __ _ _ __ _ _ _ _ _ _

I _ _ _ _ _ _ I _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
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SEMIVOLATILE ORGANIC AN YSIS, SOIL MATRIX, (ugiKg)

ProWESTGHOUSE-HFORD
Laoratwr' TMA
Case ISDG: 809769

fl I ZP
Page._1 o2.

Sample Number 809769 B09770
Location CS LIFT 1 CS LIFT -

Remarks DUP-
Sample Date 09/22193 09/22493
Extraction Date 09/29/93 09/2993
Analysis Date 09/30/93 09/30/93
Semivolatile Compound CROL Result 0 Result 0 Result 0 Result 0 Result 0 Result 0 Result 0 Result 0 Result 0 Resuh: 0
Phenol 330 360 U 350 U
bis(2-Chloroethy)ether 330 360 U 350 U
2-Chlorophenol 330 360 U 350 U
1,3-Dichlorobenzene 330 360 U 35U U
1,4-Dichlorobenzene 330 360 U 350 U
1,2-Dichlorobenzene 330 360 U 350 U
2-Methylphenol 330 360 U 350 U
2,Z-oxybis(1-Chloropropane) 330 360 U 350 U
4-Methytphonol 330 360 U 350 U
N-Nitroso-DI-n-Propylamine 330 360 U 350 U .
Hexachloroethane 330 360 U 350 U
Nitrobenzene 330 360 U 350U .
Isophorone 330 360 U 30 U
2-Nftrophenol 330 360 U 3§O U
2,4-Dimethylphenol 330 360 U 3KO U
bis(2-Chloroethoxy)methane 330 360 U 3 U
2,4-Dichlorophenol 330 360 U 0 U
1,2,4-Trichlorobenzene 330 360 U 3 U
Naphthalene 330 360 U 3 U
4-Chloroanillne 330 360 U 39 U
Hexachlorobutadlene 330 360 U U 
4-Chloro-3-Methylphenol 330 360 U 350 U
2-Methylnaphthalene 330 360 U 350 U
Hexachlorocyclopentadiene 330 360 U 350 U
2,4,6-Trichlorophenol 330 360 U 350 U
2.4,5-Trlchlorophenol 1700 870 U 850 U
2-Chloronaphthalene 330 360 U 350 U
2-Nitroaniline 1700 870 U 850 U
Dimethylphthalate 330 360 U 350U -
Acenaphthylene 330 360 U 350 U
3-Nitroanlline 330 870 U 850 U
Acenaphthene 330 360 U 350 U
2,4-Dinttrophenol 1700 870 U 850 U

CS - Clean Spoils, DUP - Duplicate



SEMiVOLATILE ORGANIC ANALYSIS, SOIL MATRIX, (ugKg)

Project: WEST1NGHCUSE-HANFORD
Laboratory: TMA
Case ISDG: 509769

Page_.2 of_2_

Sample Number B09769 B09770
Location CS LIFT 1 CS LIFT 1
Remarks ___ DUP
Sample Date 09/22/93 09/22/93
Extraction Date 09/29/93 09/29/93
Analysis Date 09/30/93 09/30/93
semivo'ae Compound CR01. Result Q Result C Result Q Result 0 Resut Q Result _
4-Nltrophenol 1700 870 U 850 U
Dibenzofuran 330 360 U 350 U
2,4-nitrotoluene 350 U
'2,6-Dinitrotoluene 330 360 U 350 U
D thylphthalate 330 360 U 350 U
4-Chlorophenyl-phenylether 330 360 U 350 U_
Fluorene 3M0 360 U 350 U
4-Nitroaniline 1700 8#0 U
4,6-Dinktro-2-methylphenol 1700 870 U 850 U
N-Nitrosodiphenylamine 330 360 U 350 U
4-Bromophenyl-phenylether 330 360 U 350 U_
Hexachlorobenzene 330 360 U 350 U
Pentachlorophenol 1700 870 U 850 U
Phenanthrene 330 360 U 350 U
Anthracene 330 360 U 350 U
Carbazole 330 360 U 350 U
'DI-n-Butylphthalate 330 360 U 350 U
Fluoranthene 330 360 U 350 U
Pyrene 330 360 U 350 U
Butylbenzylphthalate 330 360 U 350 U
3,3'-DIchlorobenzidine 330 360 U 350 U
Benzo(a)Anthracene 330 360 U_ 350 U
bls2-Ethylhxyl)Phthalate 330 360 U 350 U
Chrysene 330 360 U 350 U
Dl-n-Octy Phthalate 330 360 U 350 U
Benzo(b)Fluoranthene 330 360 U 350 U
Benza(k)Fluoranthene 3301 360 U 350 U
Benzo(a)Pyrene U 350 U
lndeno(1.2.3-cd)Pyrene 3 360 U 350 U
Dibenz(ah)Anthracene 360 U 350 U
Benzo(g h,)Perylene 330 360 U 350 U

CS - Clean Spoils, DUP - Duplicate



BLANK AND SAMPLE DATA SUMMARY

SDG: B09769 REVIEWER: CENH DATE: 2/94 PAGE1_OF.L

COMMENTS:

SAMPLE ID COMPOUND RESULT Q RT UNITS 5X lox SAMPLES QUALIFIER
RESULT RESULT AFFECTED

SBLK0929S2 di-n-butylphthalate 220 J, ug/Kg 1100 2200 B09769, B09770 U

LE
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DATA QUALIFICATION SUMMARY

SDG: B09769 -REVIEWER: CENH - DATE:- 2f/94 -- PAGEOF_

COMMENTS:
COMPOUND QUALFIER SAMPLES REASON

AFFECTED

di-n-butylphthalate U B09769, B09770 Lab Blank Contamination

I__ __ __I__

I. I
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SEMIVOLATILE ORGANIC ANALYSIS, SOIL MATRIX, (ugIKg)

Project: WESTINGHOUSE-HANFORD
Laoatory: Roy F. Weston

' V

Page_1._ of_2z

Case sGij: H09771 -
Sample Number 809771 -
Location CS UFT I
Remarks SpIlt
Sample Date 09/22/93 .
Extractlon Date 09/28/93
Ahalysis Date 10/01/93 -
Samlvolatile Compound CR0L Result 0 Result 0 Result 0 ResLt 0 Result 0 Resut 0 Rut 0 Remit 0 0 Result Result 0
Phenol 330 360 u
bs2-Chloroethyether 330 360 U
2AChlorophenol 330 360 U .
1.3-Dichlorobenzene 330 360 U
1~4-Dichlorobenzene 330 360 U
t2-Dichlorobenzene 330 360 U
2_Methylplhenol 330 360 U
2,2-oxybs(1-Chloropropane) 330 360 U
4-tMethylphenol 330 360 U
NrNitroso-DI-n-Propylamine 330 360 U
Hoxachloroethane 330 360 U
Nrobenzene 330 360 U
Ispphorone 330 360 U
2 NItrcphenol 330 360 U
2,4-Dmethylphenol 330 360 U
bl2-Chloroethoxy)methane 330 360 U
2,4-Dichlorophenol 330 360 U
1,2,4-Trichlorobenzene 330 360 U
Naphthalene 330 360 U
4-Chloroanillne 330 360 U
Hexachlorobutadlene 330 360 U
4-Chloro-3-Methylphenol 330 360 U
2-Methylnaphthalene 330 360 U
Hexachlorocyclopentadlene 330 360 U
2,4,6-Trichlorophanol 330 360 U -
2,4,5-Trichlorophenol 1700 890 U
2-Chloronaphthalene 330 360 U
2-NItroanlline 1700 890 U
Dimethylphthalate 330 360 U
Acenaphthylene 330 360 U
2,6-Dinitrotoluene 330 360 U
3-Nitroaniline 1700 890 u
Acenaphthene 330 360 U JA E

CS - Clean Spoils



Page_.2- of..SEMIVOLATILE ORGANIC ANALYSIS, SOIL MATRIX, (ug/Kg)

Project: WESTNGHOUSE-HANFORD 
LaboratWry Boy F. Weston I
I~-~- I am. anon.

-ase WDG B09771
Sample Number B09771
Location CS LIFT 1

.emarkt Split
Sample Date 09/22/93

_ tractInDate 09/28/93
Analysis Date 10/01/93
SMn ojtl~e Co nd CROL R Resu Result 0 Result Resuk Result 0 Result _Rest

1,4 _______________ 7700 890U
24-D frpeol 1  1700 890 U -I

Dibenzofuran 33 360 J
Wb,4-initrotoluenq 330 360 U

Olethylphthalate 330 360 U
4&Cihrophenyl-phenylether 330 360 J
Fluorene 330 360 J
4-Nitroaniline 1700 890 U
4.6-Dlnitro-2-methylphenol 1700 890 u
N-Nitrosodiphenylamine 330 360 U
4'-Bromojphenyl-ppenymher 330 360 U
Hexachlorobenzee 330 360 U-
Pentachloropheono 170 890 U
Phenanthrene WO_ 3_ -
Arthracene 330 360 U
Qarbazole 330 360 U
Di-n-6utylphthalae 330 46 J
Fuoranthene 330 360 U -T

Pyrene 330 360 U
Blutylbenzylphthalte 330 360 T_
3,3'-Dchlorobnzbdlne 330 360 U .-.
Benzo(a)Anthracege 330 360 U
Chrysene 330 360 - -

bIs(2-Ethylhexyf)Phthalate 330 32 J-..
Di -n-Octy Phthalate 330 360 UJ
Benzo(b)Fluoranlhene 330 360w UJ-
Benzo(k)Fluoranthene 330 360 UJ
Benzo(a)Pyrene 330 360 UJ
Indeno(1,2,3-cd)Pyrfne 330 360 UJ
Dibenz(a,h)Anthracene 330 360 UJ
Benzo(gh.1)Perylene 3301 360 UJ

CS - Clean Spoils

Li

H

"J - 111, 11, 1 ,

U't
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DATA QUALIFICATION SUMMARY

,%-1[F

SDG: B09771 REVIEWER: CENH DATE: 2/7/94 PAGEW1_OFWI

COMMENTS:

COMPOUND QUALIFIER SAMPLES REASON
AFFECTED

di-n-octylphthalate i B09771 Internal Standard Outside
Limits

benzo(b)fluoranthene i B09771 Internal Standard Outside
Limits

benzo(k)fluoranthene J B09771 Internal Standard Outside
Limits

benzo(a)pyrene J B09771 Internal Standard Outside
Limits

indeno(1,2,3-cd)pyrene J B09771 Internal Standard Outside
Limits

dibenz(a,h)anthracene J B09771 Internal Standard Outside
Limits

benzo(g,h,i)perylene J B09771 Internal Standard Outside
Limits



WHC-SD-EN-TI-234,

SAMPLE
LOCATION

WELL AND AiPLE N . ATORMATION

SAMPLE SAMPLE DATE
LOCATION NUMBER MATRIX SAMPLED NV/V INORGANICS

00 B09F21 S 11/10/93 V 4-10

CS LIFT 1 B09769 S 09/22/93 V 4-14
B09770 S 09/22/93 V 4-14
B09771 S 09/22/93 V 4-19

CS LIFT 6 B097C7 S 10/21/93 V 4-23

B09F22 - S 11/10/ V 4-10

N3+5'N B09F23 S 11/10/93 V 4-10

S2 B09F25 S 11/10/93 V 4-10

W2/S2 B09F20 -S 11/10/93 --V 4-10

W2/S2+10'W B09F24 S 11/10/93 v 4-10

EB B09 S 11/11/93 -4-10

B09LD4 S 11/11/93 NV 4-10
B09LD5 S 11/11/93 NV 4-10
B09LD6 S 11/11/93 NV 4-10
B09LD7 S 11/11/93 NV 4-11
B09LD8 S 11/11/93 NV 4-11

4-i
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4.0 INORGANIC DATA VALIDATION

4.1 DATA PACKAGE COMPLETENESS

The following data packages (SDG Nos.) were submitted for
validation and checked for completeness:

B09F20 B09769 B09771 B097C7

4.2 HOLDING TIMES

Analytical holding times for ICP metals, GFAA metals, and
CVAA mercury analyses were assessed to ascertain whether the
holding time requirements were met by the laboratory. The
holding time requirements are as follows: samples must be
analyzed within six months for all ICP and GFAA metals, and
twenty-eight days for mercury.

All holding time requirements for all analytes in all data
packages reviewed were met.

4.3 INSTRUMENT PERFORMANCE AND CALIBRATIONS

Performance of specific instrument quality assurance and
quality control procedures, including deficiencies noted during
the quality assurance review, are outlined below.

Three calibration standards and a blank were analyzed for
arsenic, lead, selenium and thallium by GFAA. The correlation
coefficient of a least squares linear regression met the
requirements for calibration.

Up to five calibration standards and a blank were analyzed
for mercury by CVAA. The correlation coefficient of a least
squares linear regression met the requirements for calibration.

At least one standard and a blank were analyzed by ICP for
all other elements.

The above calibrations were each immediately verified with
an ICV standard and a calibration blank. The ICV was prepared
from a source independent of the calibration standards, at a
mid-calibration range concentration. The ICV percent recovery
must fall within the control limits of 90 to 110 percent for
metals analyzed by ICP and GFAA, and 80 to 120 percent for
mercury. Calibration linearity near the detection limit was
verified with a standard prepared at a concentration near the
CRDL.

4-1



WHC-SD-EN-TI-234, Rev. 0

The ICVs met the recommended control limits in all cases.

The calibrations were subsequently verified at regular
intervals usIng a CCV standard. The control windows for percent
recovery of CCV standards are the same as the ICV windows
described above.

The CCVs met the recommended control limits in all cases.

4.3.1 ICP Calibration

An ICS was analyzed at the beginning and end of each ICP
sample run to verify the laboratory interelement and background
correction factors. Results for the ICS solution must fall
within the control limit of ±20 percent of the true value.

The ICS has been analyzed at the proper frequency and all
ICSAB solution percent recovery values fell within the control
limit.

4.3.2 Atomic Absorption Calibrations

Duplicate injections are required for all GFAA analyses.
The duplicate injections establish the precision of the
individual analytical determinations. For sample concentrations
greater than the CRDL, duplicate injections must agree within ±20
percent RSD or CV. The post-digestion analytical spike is
analyzed to determine the extent of interference in the digestate
matrix. When the results of the analytical spike analyses
exceeds the control window of 85_to 115 percent recovery and the
absorbance of the sample is greater than fifty percent of the
analytical spike absorbance, then the sample must be reanalyzed
using the MSA. The duplicate injections and the analytical spike
recoveries establish the precision and accuracy of the individual
GFAA determinations. The AA precision and accuracy results are
discussed further in Section 4.7 of this report.

4.4 BLANKS

4.4.1 Positive Blank Results

Samples with digestate concentrations (in ug/L) of less than
five times (<5x) the highest amount found in any of the
associated blanks have had their associated values qualified as
non-detects and flagged "U". Samples with concentrations of
greater than five times (>5x) the highest amount found in any of
the associated blanks do not require qualification.

Due to the presence of laboratory blank contamination, the
following samples were flagged "U" for arsenic:

4-2
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* Sample numbers B09F20, B09F21, B09F22, B09F23, B09F24 and
B09F25 in SDG No. B09F20.

* Sample number B09769 in SDG No. B09769.

Due to the presence of laboratory blank contamination, the
following sample was flagged "U" for barium:

* Sample number B09F28 in SDG No. B09F20.

Due to the presence of laboratory blank contamination, the
following samples were flagged "U" for beryllium:

* Sample numbers B09F20, B09F21, B09F22, B09F23, B09F24 and
B09F25 in SDG No. B09F20.

Due to the presence of laboratory blank contamination, the
following sample was flagged "U" for cadmium:

* Sample number B09F20 in SDG No. B09F20.

Due to the presence of laboratory blank contamination, the
following- sample was flaggled "T" fnr nalnium:

* Sample number B09F28 in SDG No. B09F20.

Due to the presence of laboratory blank contamination, the
following sample was flagged "U" for chromium:

* Sample number B09F28 in SDG No. B09F20.

Due to the presence of laboratory blank contamination, the
following samples were flagged "U" for copper:

* Sample numbers B09F20, B09F21, B09F22, B09F23, B09F24,
B09F25 and B09F28 in SDG No. B09F20.

* Sample numbers B09769 and B09770 in SDG No. B09769.

Due to the presence of laboratory blank contamination, the
following sample was flagged "U" for magnesium:

* Sample number B09F28 in SDG No. B09F20.

Due to the presence of laboratory blank contamination, the
followina samole was flagged "U" for manganese:

* Sample number B09F28 in SDG No. B09F20.

Due to the presence of laboratory blank contamination, the
following sample was flagged "U" for potassium:

* Sample number B09F28 in SDG No. B09F20.

4-3
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* Sample numbers B09F21, B09F22, B09F23, B09F24, B09F25 and
B09F28 in SDG No. B09F20.

* Sample numbers B09769 and B09770 in SDG No. B09769.

All other laboratory blank results were acceptable.

4.4.2 Negative Blank Results

In the case of negative blank results, if the absolute value
of any calibration blank exceeds the IDL, all non-detects are
qualified as estimates and flagged "J", and all positive results
within two times the absolute value of the blank result are
qualified as estimates and flagged "J". In the case of
preparation blanks, if the absolute value exceeds the CRDL, all
non-detects are rejected and flagged "R" and all detected values
that are less than ten times the absolute value of the
preparation blank result are qualified as estimates and flagged

Due to the presence of negative calibration blank results,
the following sample was flagged "J" for mercury:

* Sample number B097C7 in SDG No. B097C7.

Due to the presence of negative preparation blank results,
the following sample was flagged "J" for arsenic:

Sample number B097C7 in SDG No. B097C7.

No other negative blank results were detected.

4.5 ACCURACY

4.5.1 Matrix Spike Recovery

Matrix spike analyses are used to assess the analytical
accuracy of the reported data and the effect of the matrix on the
ability to accurately quantify sample concentrations. Matrix
spike recaveries must-generally fall- within the range of 75 to
125 percent. Samples with a spike recovery of less than 30% and
a sample value below the IDL were rejected and flagged "R". All
other samples with a spike recovery outside the QC limits are
qualified as estimates and flagged "J".

The matrix spike recovery fell outside the QC limits and the
associated results were flagged "J" for antimony in the following
samples:

* Sample numbers B09769 and B09770 in SDG No. B09769.

* Sample number B097C7 in SDG No. B097C7.

4-4
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The matrix spike recovery fell outside the QC limits and the
associated results were flagged "J" for arsenic in the following
samples:

* Sample numbers B09769 and B09770 in SDG No. B09769.

The matrix spike recovery fell outside the QC limits and the
associated results were flagged "J" for lead in the following
sample:

* Sample number B09771 in SDG No. B09771.

The-matrix spike recovery fell outside the QC limits and the
associated results were flagged "J" for manganese in the
following samples:

* Sample numbers B09769 and B09770 in SDG No. B09769.

The matrix spike recovery fell outside the QC limits and the
associated results were flagged "J" for selenium in the following
sample:

* Sample number B09771 in SDG No. B09771.

All other matrix spike recovery results were acceptable.

4.5.2 Laboratory Control Sample Recovery

The LCS monitors the overall performance of the analysis,
including the sample preparation. An LCS should be digested or
distilled and analyzed with every group of samples which have
been prepared together. Sample recoveries less than 50% were
rejected and flagged "R". All other samples with LCS recovery
outside of QC limits are qualified as estimates and flagged "J".

One solid LCS was digested and analyzed for each of the
cases in this report that contained soil samples. The results
were compared against the established performance criteria and
found to be acceptable.

LCS solid samples for soil samples digested and analyzed by
WESTON could not be verified as actual solid samples. According
to the WESTON digestion logbooks, two milliliters of ICV were
used for the LCS. However, according to Exhibit E, Section V,
-Item & (pg- E-19) of the USEPA Statement of Work for Inorganics
Analysis, Document Number ILM01.0, the ICV can only be used as
the LCS for the digestion and analysis of aqueous samples. A
solid LCS provided by the EPA or a certified agent is required
for soil samples.

All LCS results were found to be acceptable.

4-5
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4.6 PRECISION

4.6.1 Laboratory Duplicate Samples

The laboratory duplicate results measures the precision of
the method by measuring a second aliquot of the sample that is
treated the same way as the original. Samples whose precision
fell outside the quality control requirements were flagged as
estimates "J".

The laboratory duplicate result fell outside the QC limits
and the associated result was flagged "J" for lead in the
following sample:

* Sample number B09771 in SDG No. B09771.

All other laboratory duplicate recovery results were
acceptable.

4.6.2 ICP Serial Dilution

The ICP serial dilution is used to determine whether
signifiant physical or chemical interferences exist due to
sample matrix. If sample concentration is >50 times the IDL for
an analyte and the %D is outside the control limits the
associated data must be qualified as estimates and flagged "J".

The ICP serial dilution result fell outside the QC limits
and the associated result was flagged "J" for sodium in the
following samples:

* Sample numbers B09769 and B09770 in SDG No. B09769.

All other ICP serial dilution results were acceptable.

4.7 FURNACE AR QUALITY CONTROL

4.7.1 Duplicate Injections

Each furnace analysis requires a minimum of two injections
(burns), except for full MSA. For concentrations greater than
CRDL, the duplicate injection readings must agree within 20% RSD
or CV. If these requirements are not met, the analytical sample
must be rerun once (i.e., two additional burns). If the readings
are then still outside the QC limits, the result is qualified as
an estimate and flagged "J".

All duplicate injection quality control requirements were
met.-

4-6
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4.7.2 Analytical Spike Recoveries

For all samples whose analytical spike results are outside
the 85 to 115 percent control limit, but whose absorbances are
less than 50 percent of the analytical spike absorbance, the
samples were flagged as estimates "J". In cases where the
analytical spike recovery was 0.0 percent, the results were
rejected and flagged "R1".

The analytical spike recovery fell outside the established
QC limits and the associated result was flagged "J" for selenium
in the following sample:

* Sample number B09771 in SDG No. B09771.

The analyticaL spike recovery -fell--ou-tside the established
QCiimits and the associated result was flagged "J" for thallium
in the following sample:

* Sample number B09771 in SDG No. B09771.

All other analytical spike recovery results were acceptable.

4.7.3 Method of Standard Addition Results

For all samples whose analytical spike results are outside
the 85 to 115 percent control limit and whose absorbances are
greater than 50 percent of the analytical spike absorbance an MSA
is required. In cases where the MSA correlation coefficient was
less than 0.995 the MSA analysis was repeated once. If the
correlation coefficient was still less-than-995, samples were
flagged as estimates "J".

The correlation coefficient of the MSA was below 0.995 and
the associated result was flagged "J" for selenium in the
following samples:

* Sample numbers B09769 and B09770 in SDG No. B09769.

All other MSA results were acceptable. .

4.8 ANALYTE QUANTITATION AND DETECTION LIMITS

Twenty percent of sample results and reported detection
limits were recalculated to ensure that the reported results were
accurate. Raw data were examined for anomalies, transcription
errors, and reduction errors.

The reviewer verified that the results and detection limits
fel-Witiir the linear range of the instrument.

4-7
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4.9 OVERALL ASSESSMENT AND SUMMARY

All samples were analyzed and reported under the 1990 CLP
protocol (EPA 1990). Several inconsistencies and deviations from
the protocol were observed. They are as follows:

A CCV and CCB must be analyzed immediately after the ICV and
ICB. ICAP analysis does not follow this protocol. For ICAP
analysis a CCV and CCB were run after the initial interference
checks and CRI. This is incorrect because the ICSA/AB and CRII
are considered analytical samples and according to the CLP
protocol a CCV and CCB must be run prior to any analytical
samples,

Internal Chains of Custody lacked sufficient information
such as interdepartmental transfers, i.e., from the sample
custodian -to -the technician-- responsible -for sample preparation
and the dates these transfers took place plus the EPA sample ID
number. Without this information Internal Chains of Custody can
not be verified as those belonging to samples in this report.
Refer to Sections F-5, paragraph 1.5 and F-3, paragraph 1.4 of
the EPA CLP SOW 3/90 protocol.

For samples analyzed by WESTON, incorrect ICP instrument
detection limits (IDL's) are being used to report results down to
the IDL. Two sets of IDL's (Form 10) are included in the data
package for ICAP analysis, one for instrument IC1 and one for
instrument IC3. According to the case narrative addendum, WESTON
states that the highest IDL of the two instruments is used, as
per Exhibit E, Section V, Item 10 (pg. E-53) of the EPA Statement
of Work for Inorganics Analysis, Document Number ILM01.0. This
is correct only when two instruments are being used to determine
sample results within a data package. However, in this data
package, WESTON used only one ICP instrument to determine the
sample results and therefore it is this instrument's IDL's which
should be used to calculate results. According to the raw data
and the Form XIV information IC3 is the instrument being used for
analysis while some of the IDL's of ICl are the ones reported on
Forms 1-9. This can effect results flagged "U" or results which
may be flagged "U" because of laboratory blank contamination.
Results have been changed, where necessary, to reflect results
based on IDLs from instrument IC3.

LCS solid samples for soil samples digested and analyzed by
WESTON could not be verified as actual solid samples. According
to the WESTON digestion logbooks, two milliliters of ICV were
used for the LCS. However, according to Exhibit E, Section V,
Item 8 (pg. E-19) of the USEPA Statement of Work for Inorganics
Analysis, Document Number ILM01.0, the ICV can only be used as
the LCS for the digestion and analysis of aqueous samples. A
solid LCS provided -by the EPA--or- a certified agent is required
for soil samples.

All raw data associated with WESTON has not been labeled
with the client (EPA) ID number. Results labeled with only the

4-8
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laboratory sample ID number is insufficient. Refer to Section B-
10 of the EPA CLP SOW 3/90.

Except as noted _inthe preceding sections, all other
Viffdated data are usable for all purposes.

4-9
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INORGANIC ANALYSIS, SOIL MATRIX, (mg/Kg)

Proiect: WESTINGHOtJSE-HANFORD
Laboratory. TMA
Case 11309F20

Page_1_ of_2_

Sample Number B09F20 09F21 B09F22 B09F23 B0*F24 B09F25 B09F28 809LD4 B09LD5 B09D6
Location W2/S2 00 N3 N3+5'N W21S2+10' S2 E8 IN INA INA
Remarks *18FT 1 *18 FT *18FT *14FT *14 FT *26 FT Equip.Blk NV' NV NV
Sample Date 11/10/93 11/10/93 11/10/93 11/10193 11/10/93 i 11/10193 11/11/93 11/1/93 11/11/93 11/11/93
Inorganic Analytes CRDL Result C) Result 0 Result 0 Result 0 Result 0 Result 0 Result 0 Result 0 Result 0 Result 0
Aluminum 200 4200 4050 4120 4520 5000 _ 4340 69.2 6300 6290 5760
Antimony 60 2.6 U 2.6 U 2.6 U 2.6 U 2.5 U 2.6 U 2.5U 2.6 U 2.7U 2.7 U
Arsenic 10 2.1 U 1.9 U 2.4 U 2.0 U 2.0 U 1.9 U 1 0.41 U '2.5 2.6 2.6
Barium 200 27.8 34.3 28.1 41.8 32.5 33.2 0.43 U $,1.7 77.9 189
Beryllium 5 0.20 U 0.20 U 0.22 U 0.20 U 0.25 U 0.15 U 0.04 U 0.32 0.31 0.25
Cadmium 5 0.35 U 0.26 0.26 U 0.26 U 0.31 U 0.26 U 0.26 U 0.28 0.33 0.27 U
Calcium 5000 6210 1 6110 6670 6490 6520 5590 29.2 U 4730 4770 4880
Chromium 10 7.6 7.3 8.1 9.9 8.5 7.6 0.53 U '9.9 8.8 8.7
Cobalt 50 4.4 4.3 4.4 4.9 5.4 4.8 0.51 U 7.3 7.2 7.1
copper 25 14.1 U 11.6 U 12.1 U 11.1 U 12.3 U 11.1 U 0.90 U 14.9 17.1 14.2
Iron 100 9030 8550 8700 9570 10600 9240 140 13400 13200 12600
Lead 3 12.3 2.6 2.6 3.0 2.6 2.3 0.57 U 4.6 8.7 4.3
Magnesium 5000 3330 3130 3330 3560 3710 3300 11.2 U 4920 4040 3830
Manganese ' 15 188 197 195 212 210 194 0.70 U 1 268 261 256
Mercury 0.2 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U
Nickel 40 7.6 7.8 9.0 8.5 1 8.5 7.9 0.67 U 10.1 9.0 9.4
Potassium 5000 625 659 603 672 681 605 30.9 U 11140 1750 1040
Selenium 5 0.57 U 0.56 U 0.57 U 0.57 U 0.54 U 0.56 U 0.55 U 0.57 U 0.58 U 0.58 U
Silver 10 0.53 U 0.62 0.53 U 0.53 U 0.52 0.65 0.51 U 0.72 0.54 U 0.54 U
Sodium 5000 261 244 U 226 U 204 U 215 U 173 U 68.6 U 240 594 225
Thallium 10 0.32 U 0.32 U 0.32 U 0.44 0.31 U 0.32 U 0.31 U 0.35 0.46 0.50
Vanadium 50 21.2 20.2 19.4 22.7 27.3 22.6 _ 1.1 U 31.4 31.1 29.7
Zinc 20 23.8 21.8 22.9 24.2 28.8 22.9 0.86 U 30.6 36.1 29.8
Cyanide 10 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A

*-Depth, EB-Equipment Blank, *NA-Not Available, NV-Not Validated, N/A-Not Applicable

Lhi
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INORGANIC ANALYSIS, SOIL MATRIX, (mgfKg)

Project: WESTINGHOUSE-HANFORD
Laboratory: TMA

IBflF2O

6-Depth, EB-Equipment Blank, *NA-Not Available, NV-Not Validated, N/A-Not Applicable

Page_2.._ oL.2-

Case
Sample Nunber IB09LD7 B09LD-
Location 'NA 'NA
Remarks NV NV
Sample Date 11/11/93 11/11193
Inorganic Analytes CRDL Result 0 Result
Aluminum 200 6150 6150
Antimony 60 2.8 U 2.7 U
Arsenic 10 2.4 2.4
Barium 200 79.8 64.1
Beryllium 5 0.27 0.34
Cadmium 5 0.41 0.27 U
Calcium 5000 6250 4980
Chromium 10 9.9 9.0
Cobalt 50 6.9 6.4
Copper 25 15.4 14.6 -
Iron 100 13000 12800
Lead 3 3.9 3.8
Magnesium 5000 4130 3850
Manganese 15 253 260
Mercury 0.2 0.06 U 0.05 U
Nickel 40 10.0 9.1
Potassium 5000 1010 960
Selenium 5 0.60 U 0.58 U
Silver 10 1.0 0.76
Sodium 5000 299 298
Thallium 10 0.57 0.71
Vanadium 50 30.5 31.3
Zinc 20 28.8 30.4
Cyanide 10 N/A N/A



BLANK AND SAMPLE DATA SUMMARY

SDG: B09F20 REVIEWER: HS DATE: 2/2/94 PAGELOF_ _

COMMENTS:

SAMPLE ID COMPOUND RESULT Q RT UNITS 5x lox SAMPLES QUALIFIER
RESULT RESULT AFFECTED

CCB Arsenic 2.5 ug/L 12.5 25.0 B09F20, B09F21, U
B09F22, B09F23,
B09F24, B09F25 M

CCB Barium 1.8 ug/L 9.0 18.0 B09F28 U
Co

CCB IBeryllium 0.4 ug/L 2.0 4.0 B09F20, B09F21, U
B09F22, B09F23,
B09F24, B09F25

CCB Cadmium 2.1 ug/L 10.5 21.0 B09F20 U

PB Calcium 76.8 ug/L 384 768 B09F28 U

PB Chromium 2.95 ug/L 14.8 29.5 B09F28 U

ICB Copper 20.2 ug/L 101 202 B09F20, B09F21, U
B09F22, B09F23,
B09F24, B09F25,
B09F28

CCB Magnesium 29.1 ug/L 146 291 B09F28 U

CCB Manganese 1.7 ug/L 8.5 17.0 B09F28 U

PB Potassium 87.9 ug/L 440 879 B09F28 U

PB Sodium 251 ug/L 1260 2510 B09F21, B09F22, U
B09F23, B09F24,
B09F25, B09F28

- - - = = . - - C



WHC-SD-EN-TI-234,

DATA QUALIFICATION SUMMARY

SDG: B09F20 REVIEWER: HS DATE: 2/2/94 PAGELOFL

COMMENTS:

COMPOUND QUALIFIER SAMPLES REASON
AFFECTED

Arsenic U B09F20, B09F21, Lab Blank Contamination
B09F22, B09F23,
B09F24, B09F25

Barium U B09F28 Lab Blank Contamination

Beryllium U B09F20, B09F21, Lab Blank Contamination
B09F22, B09F23,
B09F24, B09F25

Cadmium U B09F20 Lab Blank Contamination

Calcium U B09F28 Lab Blank Contamination

Chromium U B09F28 Lab Blank Contamination

Copper U B09F20, B09F21, Lab Blank Contamination
B09F22, B09F23,
B09F24, B09F25,
B09F28

Magnesium U B09F28 Lab Blank Contamination

Manganese U B09F28 Lab Blank Contamination

Potassium U B09F28 Lab Blank Contamination

Sodium U B09F21, B09F22, Lab Blank Contamination
B09F23, B09F24,

-09F25, B09F28

4-13
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Page__I o __INORGANIC ANALYSIS, SOIL MATRIX, (mg/Kg)

Project: WESTINGHOUSE-HANFORD
ILaboratory: TMA

IsDG: BRM7AS

Sample Number B09769 B09770 I
Location LIFT 1 LIFT 1
Remarks CS Duplicate
Sample Date 9/22/93 9/22/93
inorganic Analytes CRDL Result 0 Result Q Result 0 Result 1 Result 0 Result 0 Result Q Result 0 Result 0 Result 0
Aluminum 200 7610 7340
Antimony 60 4.0 UJ 3.7 UJ
Arsenic 10 2.3 UJ 3.4 J -
Barium 200 116 125
Beryllium 5 0.44 0.36
Cadmium 5 0.33 U 0.31 U
Calcium 5000 4800 4590
Chromium 10 10.8 10.5
Cobalt 50 9.5 8.6
Copper 25 17.3 U 15.6 U
Iron 100 16600 15700 1-
Lead 3 6.2 5.6
Magnesium 5000 4590 4200
Manganese 15 339 J 298 J
Mercury 0.2 0.06 U 0.05 U
Nickel 40 11.2 9.7
Potassium 5000 1450 1330
SelenIum 5 2.4 J 1.1 J

Silver 10 1.1 0.99
Sodium 5000 581 UJ 532 UJ
Thallium 10 0.46 U 0.40 U
Vanadium 50 41.1 38.2
Zinc 20 43.7 39.7
Cyanide 10 N/A N/A

CS-Clean Spoils, N/A-Not Applicable

Casq



1LANK AND SAMPLE DATA SUMMARY

SDG: B09769 REVIEWER: HS DATE: 2/3/94 PAGE LOFL

COMMENTS:

SAMPLE ID COMPOUND RESULT Q RT UNITS 5X lox SAMPLES QUALIFIER
RESULT RESULT AFFECTED

CCB Arsenic 2.9 ug/L 14.5 29.0 B09769 U

ICB Copper 17.3 ug/L 86,5 173 B09769, B09770 U

PB Sodium 1782 ug/L 8910 17820 B09769, B09770 U

- = -- =

U
U)
0

H
H
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ACCURACY DATA SUMMARY

SDG: B09769 RE iEWER: H1S DATE: 23/94 PAGEWLOFWL

COMMENTS:

SAMPLE(S) QUALIFIER
SAMPLE ID COMPOUND % RECOVERY AFFECTED REQUIRED

B09770S Antimony 54.0 09769, B09770 i

B09770S Aresenic 62.7 B09769, B09770 i

B097705 Manganese 126.7 B09-769, B09770 i

0

Pbg



PA
PRECISION DATA SUMMARY

SDG: BO9693EVIEWER: HS DATE: 2/3/94 PAGE -OF I

COMMENTS:

COMPOUND SAMPLE ID: SAMPLE ID: RPD SAMPLES AFFECTED QUALIFIER

Sodium B09770 B09770L 13.5 B09769, B09770 J

a'
H
-J



WHC-SD-EN-TI-234 Rev. 0

DATA QUALIFICATION SUMMARY

SD&. B09769 REVIEWER:- HS DATE: 2/3/94 PAGEWJOFW_

COMMENTS:

COMPOUND QUALIFIER SAMPLES REASON
AFFECTED

Arsenic U B09769 Lab Blank Contamination

Copper U B09769, B09770 Lab Blank Contamination

Sodium U B09769, B09770 Lab Blank Contamination

Antimony J B09769, B09770 Matrix Spike

Arsenic I- 09769, B09770 Matrix Spike

Manganese J B09769, B09770 Matrix Spike

Sodium J B09769, B09770 ICP Serial Dilution

Selenium J B09769, B09770 MSA corr. coeff.
<0.995
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Page_1_ of_I_INORGANIC ANALYSIS, SOIL MATRIX, (mg/Kg)

P : :WESTINGHOUSE-HANFORD
L1aboratory- Roy F. Weston

|SDG: B09771
Sample Number B09771
Location LIFT 1
Remarks Split
Sample Date ___ 9/22/93
Inorganic Analytes CRDL Result 0 Result 0 Result 0 Result Q Result 0 Result 0 Resuft 0 Result 0 Result 0 Result 0
Aluminum 200 5880 .
Antimony 60 10.1 U-
Arsenic 10 2.2
Barium 200 96.3~ __- - -- - - - - -__

Beryllium 5 0.21 U
Cadmium 5 1.07 U
Calcium 5000 3960
Chromium 10 8.4
Cobalt 50 9.1

Copper 25 13.4
Iron 100 15600
Lead 3 5.1 J
Magnesium 5000 3720
Manganese 15 288
Mercury 0.2 0.05 U
Nickel 40 13.5
Potassium 5000 1250
Selenium 5 0.43 UJ
Silver 10 1.29 U
Sodium 5000 161 .
Thallium 10 0.86 UJ 
Vanadium 50 36.1
Zinc 20 51.9
Cyanide 10 107 U

Casn
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a
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ACCURACY DATA SUMMARY

SDG: B09771 REVIEWER: HS DATE: 1/31/94 PAGEWLOFJL

COMMENTS: I -

SAMPLE(S) QUALIFIER
SAMPLE ID COMPOUND % RECOVERY AFFECTED REQUIRED

B09771S Lead 65.1 2O9771 J

B09771S Selenium 71.4 909771 J

B09771A Selenium 78.5 B09771 J

B09771A Thallium 73.1 B09771 J

I
C1
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PRECISION DATA SUMMARY

SD2L 7I IWER: HS DATE: 1/31/94 PA GE I -OF 1-

COMMENTS:

COMPOUND SAMPLE ID: SAMPLE ID: RPD SAMPLES AFFECTED QUALIFIER

Lead B09771 B09771D 200 B09771 J

CA
a
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DATA QUALIFICATION SUMMARY

SDG: B09771 REVIEWER: HS DATE: 1/31/94 PAGEtLOFL

COMMENTS:

COMPOUND QUALIFIER SAMPLES REASON
AFFECTED

Lead J B09771 Matrix Spike

Selenium J B09771 Matrix Spike

Selenium J B09771 GFAA Analytical Spike

Thallium i B09771 GFAA Analytical Spike

Lead J B09771 Duplicate RPD

4-22
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Page.1_ of_1INORGANIC ANALYSIS, SOIL MATRIX, (mg/Kg)

fPrect: WESTNGHOJSE-HANFORD
LZborato-ry: TMA

liiG: BOQ7C7
Sample Number 8097C7
Location CS LIFT 6
Remarks
Sample Date 10/21/93
Inorganic Analytes CRDL Result 0 Result 0Result 0 Result 0 Result 0 Result 0 Result 0 Result 0 Result Flesult 0
Aluminum 200 4880
Antimony 60 1.8 UJ
Arsenic 10 1.9 J
Barium 200 31.8 -
Beryllium -- 5 0.07- - - - _ _ -- - - - - - -- -

Cadmium 5 0.20 U- - _ - _ - - - - - -- . - --

Calcium 5000 6790 .
Chromium 10 9.7
Cobalt 50 5.5
Copper 25 9.9
Iron 100 10200
Lead 3 2.5-
Magnesium -- 500 3640 _ _ - _ _ - - _ _ - - - - - - -- - -

Manganese 15 210
Mercury 0.2 0.05 UJ
Nickel 40 8.5
Potassium 5000 709
Selenium 5 0.55 U
Slver 10 0.73 U
Sodium 5000 186
Thallium 10 0.31 U
Vanadium 50 26.91
Zinc 20 26.9
Cyanide 10 NA

CS - Clean Spoils, NA - Not Analyzed

Case

a
AU
U
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BLANK A D SAMPLE DATA SUMMARY

SDG: B097C7 REVIEWER: LM DATE: 2/15/94 PAGELJOFL_

COMMENTS: Negative Blanks

SAMPLE ID COMPOUND RESULT Q RT UNITS 2X loX SAMPLES QUALIFIER
RESULT RESULT AFFECTED

CCBI Mercury -0.2 ug/L -0.4 B097C7 J

PBS Arsenic -2.36 ug/L -23.6 B097C7 J

W
Ca

0



ACCURACY DATA SUMMARY

SDG: B097C7 REVIEWER: LM DATE: 2/15/94 PAGE-JOF l_

COMMENTS:

SAMPLE(S) QUALIFIER
SAMPLE ID COMPOUND % RECOVERY AFFFCTED REQUIRED

B097C7S Antimony 74.3 B097C7 J

0
.4

!0



WHC-SD-EN-TI-234, Rev. 0

DATA QUALIFICATION SUMMARY

SDG: B097C7 REVIEWER: LM DATE: 2/15/94 PAGEWOFW

COMMENTS:

COMPOUND QUALIFIER jSAMPLES I REASON
____ ___ ____ _ _ ____ ___ ___ AFFECTED

Mercury J B097C7 Negative Laboratory
Blank

Arsenic J B0970 Negative Prep. Blank

Antimony J B0970 Matrix-Spike
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SAMPLE.
LDCATION

WELL AND SAFPLE INFORMATION INFORMATION

SAMPLE SAMPLE DATE
LOCATION NUMBER MATRIX SAMPLED NV/V WET CHEMISTRY

00 B09F21 S 11/10/93 V 5-6, 5-11

CS LIFT 1 B09769 S 09/22/93 V 5-15, 5-19
B09770 S 09/22/93 V 5-15,5-19
B09771 _ S __ 09/22/93 -V 520-

-SLIFT 6 - B09 r'7 tC7- 10/21/93 - - V - 23,5-27

1-B09F- - V -, -

N3+5'N B09F23 S 11/10/93 V 5-6, 5-11

S2 B09F25 S 11/10/93 V 5-6, 5-11

W2/S2 B09F20 S 11/10/93 V 5-6, 5-11

W2/S2+10'W B09F24 S 11/10/93 V 5-6, 5-11

EB B09F28 S 11/11/93 V 5-6, 5-11

B09LD4 S 11/11/93 NV 5-6, 5-11
B09LD5 S 11/11/93 NV 5-6, 5-11
B09LD6 S 11/11/93 NV 5-6, 5-11
B09LD7 S 11/11/93 NV 5-7, 5-12
B09LD8 S 11/11/93 NV 5-7,5-12

Rev. 0
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SAMPLE
LOCATION

WELL AND SAMPLE INFORMATION INFORMATION

SAMPLE SAMPLE DATE
LOCATION NUMBER MATRIX SAMPLED NV/V SEMIVOLATILES

CS LIFT 1 B09769 S 09/22/93 V 3-10, 3-11
B09770 S 09/22/93 V 3-10,3-11

-------:B977 S - 11/122/93 - -V - 3-14,3-15

S2 B09F25 S 11/10/93 V 3-6, 3-7

EB B09F28 S 11/11/93 V 3-6, 3-7

B09LD4 S 11/11/93 NV 3-6, 3-7
B09LD5 S 11/11/93 NV 3-6, 3-7
B09LD6 S 11/11/93 NV 3-6, 3-7
B09LD7 S 11/11/93 NV 3-6, 3-7
B09LD8 S 11/11/93 NV M-, 3-7

Rev. 0



THIS PAGE INTENTIONALLY
LEFT BLANK



WHC-SD-EN-TI-234, Rev. 0

3.0 SEMIVOLATILE DATA VALIDATION

3.1 DATA PACKAGE COMPLETENESS

The following data packages (SDG Nos.) were submitted for
validation and found to be complete:

B09F25 B09769 B09771

3.2 HOLDING TIMES

Analytical holding times were assessed to ascertain whether
the holding time requirements for semivolatile analyses were met
by the laboratory. Westinghouse Hanford protocols require that
samples be extracted within _seve_ days of collection and be
analyzed within 40 days of extraction (WHC 1992a).

The 7-day extraction holding requirement was exceeded by one
day for sample number B09F25 in SDG No. B09F25. All associated
sample results were qualified as estimates and flagged "J".

All other holding time requirements were met for all
samples.

3.3 INSTRUMENT CALIBRATION AND TUNING

3.3.1 GC/MS Tuning/Instrument Performance Check

Tuning is performed to ensure that mass resolution, and to
some degree, sensitivity, of the GC/MS instrument has been
established. When analyzing for semivolatile organic compounds,
the GC/MS is tuned using DFTPP. The GC/MS must be tuned prior to
the analysis of either standards or samples, and tuning must meet
the criteria- established- by the analytical protocol. The
specific criteria for acceptable GC/MS tuning using DFTPP are
-outlined in --Westinghouse--Hanford- procedures- (WHC 1992a) and in
CLP protocols (EPA 1988b and 1991).

As part of data validation, the original tuning data were
checked for transcription and calculation errors to verify that
tuning and performance criteria were met.

All tuning and performance criteria were met.

3-1
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3.3.2 Initial Calibration

The GC/MS instrument is calibrated to ensure that it is
capable of producing acceptable and reliable analytical data over
a range of concentrations. The initial and continuing
calibrations are to be performed according to CLP protocols. An
initial multipoint calibration-is performed prior to sample
analysis to establish the linearity range of the GC/MS
instrument. Continuing calibration checks are performed to
verify that instrument performance is stable and reproducible on
a day-to-day-basis.

Instrument response is established by the initial
calibration when the RRFs for all target compounds are greater
than or equal to 0.05 units. Linearity is established when the
RSDs of the RRFs are less than or equal to 30 percent.

All initial calibration results were acceptable.

3.3.3 Continuing Calibration

The criteria for accepting the continuing calibration
require that a standard be analyzed at least once per 12 hour
period and that the RRFs of all target compounds be greater than
or equal to 0.05 units. In addition, the percent difference of
these RRFs must be less than or equal to 25 percent of the
average RRFs calculated for the associated initial calibration.

All continuing calibration results were acceptable.

3.4 BLANKS

Method blank and field blank analyses are performed to
determine--the extent of laboratory or field contamination of
samples. No contaminants should be present in the blanks.
Analytical results for analytes present in any sample at less
than_ 5_times the concentration-- of that analyte f-.nd in
associated blanks should be qualified as non-detects; in the case
of certain common laboratory__cmntaminants,_results less than 10
times the concentrations of that analyte in the associated blanks
are qualified as non-detects.

Due to the presence of laboratory blank contamination, the
following samples were flagged "U" for di-n-butylphthalate:

* Sample numbers B09769 and B09770 in SDG No. B09769.

All other blank results were acceptable.

3-2
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3.5 ACCURACY

Accuracy was assessed by evaluating the recoveries of stable
isotopically labeled surrogate compounds added to all samples and
blanks, and by the analysis of a representative sample which was
spiked with a variety of organic compounds.

3.5.1 Matrix Spike Recovery

Matrix spike compounds are added to a sample which is
representative of the-sample delivery-group. Matrix spike
analyses are performed in duplicate using the six compounds
specified by CLP protocols. All recoveries for the compounds
should be within the established QC limits (EPA 1988b). The
matrix spike analyses estimate how much the analyses for the
target compounds are interfered with, either positively or
negatively, by the sample matrix. Because the matrix spike is
performed using only one of-the-samples extracted within the SDG,
these data alone cannot be used to evaluate the precision and
accuracy of individual samples.

All matrix spike/matrix spike duplicate recovery results
were acceptable.

3.5.2 Surrogate Recovery

Surrogate compound recoveries are calculated using
analyticatlresults from s-ix stable, isotopically labeled
surrogate compounds added to the sample prior to sample
preparation and analysis. Matrix-specific surrogate compound
recovery control windows have been established by the EPA CLP
protocol. When recoveries for any two surrogate compounds are
out of the control window, all positively identified target
compound concentrations in samples associated with the
unacceptable surrogate recoveries are qualified as estimates and
flagged "J" and undetected compounds are qualified estimated
below the detection limit and flagged "UJ".

All surrogate recovery results were acceptable.

3.6 PRECISION

The precision is expressed by the RPD between the recoveries
of the matrix spike and the matrix spike duplicate analyses
performed on a sample, and through a comparison of the results
for field duplicate samples. Acceptable RPD control windows for
matrix spike/matrix spike duplicate analyses have been
established by the EPA CLP protocol.

Field precision is measured by analyzing duplicate samples
taken in the field. No standards have been established for
qualifying data based on RPD for duplicate field samples by CLP

3-3
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protocols. Westinghouse-Hanford procedures establish the
following criteria for duplicate field sample analyses for
organic compounds, based on criteria established for inorganic
analyses for laboratory duplicates:

I. For compounds whose concentrations are greater than 5
times CRQL, RPDs must be ±20 percent for aqueous
samples and ±35 percent for soil samples.

2. When one or more compounds are present at
concentrations less than 5 times CRQL, the
concentration difference must be ± CRQL for aqueous
samples and ± 2xCRQL for soil samples.

All matrix spike/matrix spike duplicate RPD results were
acceptable.

3.7 INTERNAL STANDARDS PERFORMANCE

Internal standard performance was assessed to determine
whether abrupt changes in instrument response and sensitivity
occurred that may have affected the reliability of the analytical
data. The response (area or height) of the internal standards
must not vary by more than -50 percent or +100 percent from the
response of the calibration standard that was used to calculate
the upper and lower bounds. The upper and lower bounds define
the range for acceptable internal standard response (area/height)
for the sample analyses. In addition, retention times for the
internal standard must not vary more than ±30 seconds from that
of the associated calibration standard.

The internal standard recovery result did not meet QC limits
for internal standard compound perylene-dl2-. All -associated
results-for sample-number B09771 in SDG No. B09771 were qualified
as estimates and flagged "J".

All other internal standard results were acceptable.

3.8 COMPOUND IDENTIFICATION AND QUANTITATION

The identities of detected compounds were confirmed to
investigate the possibility of false positives. The confirmation
of compound identification during the QA review focuses on false
positives because only mass spectra for positive identifications
are submitted. However, target compounds that are reported as
undetected are also evaluated to investigate the possibility of
false negatives. Confirmation of possible false negatives is
addressed by reviewing other factors relating to analytical
sensitivity (e.g., detection limits, linearity, analytical
recovery). Compound retention times and mass spectra must match
those for the standard within set to tolerance limits (EPA
1988b).
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3.8.1 Reported Results and Quantitation Limits

Compound quantitations and reported detection limits were
recalculated and verified to ensure that-they are accurate and
are consistent with the internal standards and relative retention
times specified by the CLP scope of work.

At concentrations below the CRQL, instrument precision
becomes more variable as the IDL is approached. Therefore, the
concentrations of any compound detected below the CRQL are
qualified as estimates.

All-compound identifications and quantitations have been
verified as correct in the validated data.

3.8.2 Tentatively Identified Compounds

Chromatographic peaks may be present in an analysis that are
_notTCL-analytes,__surrogates,_or internal standards and are
considered TIC.

The validator verified that spectral library searches were
conducted -f-or at least--2-0 or less candidate TIC All compounds,
-including common laboratory contaminants present in the blanks
using Westinghouse-Hanford blank review criteria, were qualified
as non-detects and flagged "U".

3.9 OVERALL ASSESSMENT AND SUMMARY

A thorough review of ongoing data acquisition and instrument
performance criteria was made to assess overall GC/MS instrument
performance. No changes in instrument performance were noted
that would result in the degradation of data quality. No
indications of unacceptable instrument performance (i.e., shifts
in baseline stability, retention time shifts, extraneous peaks,
sensitivity) were found during the quality assurance review.

In general, the semivolatile data presented in this report
met the protocol-specified QA/QC requirements. Minor blank
contamination -was-noted in one-samp-le-.---- The internal standard
results for one standard in one sample did not meet QC limits.
All associated results were qualified as estimates. The 7-day
extraction holding period was exceeded by one day for one sample.
All associated results were qualified as estimates. Data
qualified as estimates are considered to be usable for limited
purposes only. All other validated data are considered valid and
usable within the standard error associated with the method.

3-5



THIS PAGE INTENTIONALLY
LEFT BLANK



WHC-SD-EN-TI-234, Rev. 0

5.0 WET CHEMISTRY DATA VALIDATION

5.1 DATA PACKAGE COMPLETENESS

The following data packages (SDG Nos.) were submitted for
validation and checked for completeness.

B09F20 B09769 B09771 B097C7

The incorrect analysis method was used for the nitrate-
nitrite analysis of one sample in SDG No. B09771. The chain of
custody requested analysis of nitrate-nitrite by EPA method
353.1. The laboratory performed the analysis of nitrite and
nitrate, separately by IC, using EPA method 300.0. The sample
results were validated according to method 300.0.

5.2 HOLDING TIMES

Analytical holding times for chloride, fluoride, nitrite,
nitrate, nitrate-nitrite, phosphate, sulfate and pH were assessed
to ascertain whether the holding time requirements were met by
the laboratory. The holding time requirements are as follows:
-twenty-eight days for chloride, fluoride, nitrate-nitrite and
sulfate, seventy-two hours for pH and forty-eight hours for
nitrite, nitrate and phosphate.

The holding time was exceeded and the associated result was
flagged "J" for nitrite in the following sample.

* Sample number--B09-771 in SDG No. B09771.

The holding time was exceeded and the associated result was
flagged "J" for nitrate in the following sample.

* Sample number B09771 in SDG No. B09771.

The holding time was exceeded and the associated results
were flagged "J" for phosphate in the following samples.

* Sample numbers B09F20, B09F21, B09F22, B09F23, B09F24,
B09F25 and B09F28 in SDG No. B09F20.

0 Sample numbers B09769 and B09770 in SDG No. B09769.

- Sample number B09771 in SDG No. B09771.

- Sample number B097C7 in SDG No. B097C7.
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The holding time was exceeded and the associated results
were flagged "J" for pH in the following samples.

* Sample numbers B09769 and B09770 in SDG No. B09769.

Holding times for all other results reviewed met QC
requirements.

5.3 CALIBRATIONS

5.3.1 Initial Calibration

The following calibration procedures must be conducted:

* At least a blank__and three-standards -were used to establish
the-ion chromatography, ion selective electrode,
spectrophotometer, calibrations prior to sample analysis and
the correlation was >0.995.

Instrument calibration was not performed on the day of
analysis for chloride, fluoride, phosphate and sulfate analytes
in two data packages. For samples in SDG No. B09F20 instrument
calibration was performed on 11/16/93 and analysis on 11/23/93,
for samples in SDG No. B09769 instrument calibration was
performed on 8/28/93 and analysis on 10/5/93. A standard was,
however, analyzed at the beginning of the analysis run to verify
that the instrument was still within the calibration range. A
discrepancy exists between the Westinghouse-Hanford data
validation guidelines and the data validation checklist as to
what actions should be taken by the data validator. The
guidelines (pg. 61, section 9.3) state that the data validator is
required to "... ensure that the laboratory has calibrated the
instruments and other ancillary equipment as required by the
approved laboratory SOP." The instructions given on the
checklist (pg__A7-2_ #3) however, require that all data be
qualified as unusable (R) if instruments were not calibrated
daily. Not all instruments require daily calibration provided
that they can be verified as calibrated (i.e., analysis of a
standard). Review of the laboratory SOPs for each instrument
would_ be required -to determine whether daily calibration was
required. Therefore, in cases where instruments were not
calibrated on the day of analysis but were verified as
calibrated, associated results have been qualified as estimates
and flagged "J".

Insufficient instrument calibrations were performed for
chloride, fluoride, phosphate and sulfate analyses and the
associated results were flagged "J" in the following samples.

* Sample numbers B09F20, B09F21, B09F22, B09F23, B09F24,
B09F25 and B09F28 in SDG No. B09F20.

" Sample numbers B09769 and B09770 in SDG No. B09769.
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All initial calibration verification results were
acceptable.

5.3.2 continuing Calibration Verification

All CCV standards must be analyzed with the required
frequency or every 20 samples. The percent recoveries must fall
within the 90-110% acceptance windows.

Continuing calibration verifications were not analyzed at
the proper frequency for chloride, fluoride, phosphate and
sulfate analyses in SDG No. B09769. Only final CCVs were
provided in this data package, associated results have been
qualified as estimates and flagged "J" in the following samples.

* Sample numbers B09769 and B09770 in SDG No. B09769.

CCVs whose results fell outside the 90-110% QC criteria had
their associated results _qualified as estimates and flagged "J".

The CCV percent recovery fell below the 90% acceptance limit
and the associated results were flagged "J" for nitrate-nitrite
in the following samples.

* SamplenumbersB09F20, B09F21, B09F22, B09F23 and B09F24 in
SDG No. B09F20.

All other continuing calibration results were acceptable.

5.4 BLANKS

One laboratory preparation blank is analyzed at a frequency
of one every 20 samples. All blank results must fall below the
CRQL and if not, all associated data <5 times the amount found in
the blank is qualified as non-detected and flagged "U".

All laboratory blank results were acceptable.

5.5 ACCURACY

a.5.1 Matrix Spike Recovery

Matrix spike analyses are used to assess the analytical
accuracy of the reported data and the effect of the matrix on the
ability to accurately quantify sample concentrations. Matrix
spike recoveries must generally fall within the range of 75 to
-1-25-percent. Samples with a spike recovery of less tha 30% and a
sample value below the IDL were rejected and flagged "R". All
other samples with a spike recovery outside the QC limits are
qualified as estimates and flagged "J".
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The matrix spike recovery fell outside the QC limits and the
associated results were flagged "J" for fluoride in the following
samples:

* Sample numbers B09769 and B09770 in SDG No. B09769.

* Sample number B097C7 in SDG No. B097C7.

All other matrix spike results were acceptable.

5.5.2 Laboratory Control Sample Recovery

The LCS monitors the overall performance of the analysis,
including the sample preparation. An LCS should be prepared
(e.g., digested or distilled) and analyzed with every group of
samples which have been prepared together. The performance
criteria for solid LCS samples are established through
interlaboratory studies coordinated by a certifying agency (e.g.,
EPA or an independent commercial supplier).

All LCS results were found to be acceptable.

5.6 PRECISION

Analytical duplicate sample analyses are used to measure
laboratory precision and sample homogeneity. Field duplicate
analysesare used to measure both the laboratory and the field
sampling procedure precision.

All duplicate analyses results were acceptable for this
data.

5.7 ANALYTE QUANTITATION AND DETECTION LIMITS

Sample results and reported detection limits were
recalculated to ensure that the reported results were accurate.
Raw data were examined for anomalies, transcription errors, and
reduction errors. In addition, the reviewer verified that the
results fell within the linear range of the instrument.

5.8 OVERALL ASSESSMENT AND SUMMARY

A review of instrument continuing calibration information
and QC data indicate that instrument performance was adequate for
all analyses. The holding times for nitrite, nitrate and pH for
all samples in one data package-andfor phosphate for all samples
_in _all_ data_ packages were -exceeded and all associated results
were qualified as estimates and flagged "J". Insufficient
instrument calibration data was provided for chloride, fluoride,
phosphate and sulfate analyses in two data packages and all
associated results were qualified as estimates and flagged "J".
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Continuing calibration verifications were not analyzed at the
proper frequency for chloride, fluoride, phosphate and sulfate
analyses in one data package and all associated results were
qualified as estimates and flagged "J". The CCV percent recovery
fell below the 9O_aceptance limit for nitrate-nitrite and
phosphate analyses in one data package and all associated results
were qualified as estimates and flagged "J". The matrix spike
percent recovery was exceeded for fluoride for all samples in one
data package and allassociated results were qualified as
estimates and flagged "J". The incorrect method was used for
nitrate-nitrite analysis in one data package. Roy F. Weston
analyzed for nitrite and nitrate, separately by IC, using EPA
method 300.0. The chain of custody requested nitrate-nitrite
(N03NO2) analysis using EPA method 353.1. Associated sample
results could only be validated for nitrite and nitrate under EPA
method 300.0.

Results that are qualified as estimates are usable for
limited purposes. All other results are considered accurate
within the standard error associated with the methods.
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WET CHEMISTRY/ANIONS ANALYSIS, SOIL MATRIX, (mgfKg)

Project: WESTINGHOUSE-HANFORD
Laboratoy: TMA
Case iSDG: 809F20

Pagej_ of.

Sample Number B09F20 B09F21 B09F22 B09F23 B09F24 B09F25 B09F28 B09LD4 B09LD BOLD6
Location W2/S2 00 N3 N3+5'N W2/S2+10' S2 EB 'NA INA NA
Remarks *18 FT '18 FT *18 FT *14 FT 14FT '26 FT 'Equp.Bk NV NV NV
Sample Date 11/10/93 11/10193 111/10/93 11/10/93 11/10/93 11/10/93 11/11/93 11/11/93 11/11/93 11/11ll
Analytes Method Result ) Result 0 Result 0 Result 1 Result 0 Result 0 Result 0 Result 0 Result 0 Result 0
Chioride 300.0 13.6 J 13.8 J 14.3 J 14.1 J 18.3 J 6.8 J 7.2 J 37.7 505 38T
Fluoride 300.0 71.0 J 47.5 J 415 J 5.7 J 6.5 J 0.9 J 0.5 J 1.1 125 1.2
Phosphate 300.0 2.6 J 2.0 UJ 2.0 J 2.0 UJ 2.0 UJ 2.0 UJ 2.0 W 2.0 U 2.0 U 2.0 U
Sulfate 300.0 120 J 76 J 78 J 29J 49 J 9 J s J 74 137 72

'-Depth, EB-Equipment Blank, NV-Not Validated. *NA-Not Available
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WET CHEMISTRY/ANIONS ANALYSIS, SOIL MATRIX, (mg/Kg) Page_.2_ of.2

Project: WESTINGHOUSE-HANFORD
Laboratory: TMA
Case lanG: BOBF2O
Sample Number B09LD7 B09LD8
Location *NA 'NA
Remarks NV NV
Sample Date 11/11/93 11/11/93
Analytes Method Result 0 Result
Chloride 300.0 36.7 38.7
Fluoride 300.0 2.7 27.0
Phosphate 300.0 2.0 U 2.0 U
Sulfate 300.0 65 119

*-Depth, EB-Equipment Blank, NV-Not Validated, *NA-Not Available

ULn



HOLDING TIME SUMMARY

SDG: B09F20 REVIEWER: LM DATE: 2/8/94 PAGEWOFW

COMMENTS:

PREP. ANALYSIS
FIELT) SAMPLE ANALYSIS DATE DATE DATE HOLDING HOLDING
ID TYPE SAMPLED PREPARED ANALYZED TIME, DAYS TIME, DAYS QUALUFIER

B09F20 Phbsphate 11/10/93 11/23/93 2 Days J

B09F21 Phosphate 11/10/93 11/23/93 2 Days i

B09F22 Phosphate 11/10/93 11/23/93 2 Days i

B09F723 Phosphate 11/10/93 11/23/93 2 Days

B09F24 Phosphate 11/10/93 11/23/93 2 Days i

B09F25 Phosphate 11/10/93 11/23/93 2 Days i

B09F28 Phosphate 11/11/93 11/23/93 2 Days i

01



CALIBRATION DATA SUMMARY

SDG: B09F20 REVIEWER LM DATE: 2/8/94 PAGEWOFj_

COMMENTS:

CALIB. TYPE: INITIAL CQNTlNUING INSTRUMENT:

CALIB. DATE COMPOUND RF RSD/%D/R SAMPLES QUALIFIER
AFFECTED

11/23/93 Phosphate 89.0 B09F20, B09F21, J
B09F22, B09F23,
B09F24, B09F25,B09F28

11/23/93 Phosphate 86.4 ]B09F20, B09F21, J
B09F22, B09F23,
]B09F24, B09F25,
]B09F28

11/23/93 Phosphate 86.6 ]B09F20, B09F21, J
]B09F22, B09F23,
B09F24, B09F25,
B09F28

k I

ko



WHC-SD-EN-TI-234, Rev. 0

DATA QUALIFICATION SUMMARY

SDG:-B9O - - --REVIEWER: LM - DATE:- 2/8/94 PAGEWLOF__

COMMENT S:

COMPOUND QUALIFIER SAMPLES REASON
AFFECTED

Phosphate . B09F20, B09F21, Holding Time Exceeded
B09F22, B09F23,
B09F24, B09F25,
B09F28

Phosphate i B09F20, B09F21, CCV <90% R
B09F22, B09F23,
B09F24, B09F25,
B09F28

Chloride J _J9F20, 109F21, Different Calibration and
B09F22, B09F23, Analysis Dates
B09F24, B09F25,
B09F28

Fluoride J B09F20, B09F21, Different Calibration and
B09F22, B09F23, Analysis Dates
B09F24, B09F25,
B09F28

Phosphate - I - --- - B09F20; B09F21, Different Calibration and
B09F22, B09F23, Analysis Dates
B09F24, B09F25,
B09F28

Sulfate i B09F20, B09F21, Different Calibration and
B09F22, B09F23, Analysis Dates
B09F24, B09F25,
B09F28
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WET CHEMISTRY/ANIONS ANALYSIS, SOIL MATRIX, (mg N/kg)

Project: WESTINGHOUSE-HANFORD
Laboratory: TMA
Case JSDG: B09F20

Page_1_ ofL.L_

Sample Number 809IF20 B09F21 B09F22 B09F23 B09F24 B09F25 B09F28 809LD4 B09LD5 B09LD6
Location W2/S2 00 N3 N1S+5'N W21S2+10' S2 EB *NA ONA *NA
Remarks *18 FT *18 ___ '18 FT 14 FT *14 FT *26 FT Equip.Blk NV NV NV
Sample Date 11/10/93 11/10/93 11/10/93 11/1093 11/10/93, 11/1o3 11/11/93 11/11/93 11/11/93 11/11/93
Analytes Method Result '0 Result 0 Result 0 Result 0 Result 0 Result 0 Result 0 Result 0 Result 0 Result 0
N03N02 353.2 2.60 UJ 2,56 UJ 2.56 UJ 2.57 UJ 2.72 UJ 2.57 UJ 2.45 UJ 2.50 U 2.44 U 7.63

6-Depth, EB-Equipment Blank, NV-Not Validated, *NA-Not Available



WET CHEMISTRY/ANIONS ANALYSIS, SOIL MATRIX, (mg N/kg)

Project: WESTINGHOUSE-HANFORD
Laboratory: TMA
Case ISDG: B09F20
Sample Number B0917 B09LD8
Location *NA 'NA
Remarks NV NV
Sample Date 11/11193 11/11/93
Analytes Method Result 0 Result
N03N02 353.2 10.3 9.44

a-Depth, EB-Equipment Blank, NV-Not Validated, 'NA-Not Available

m1
0

0

Page-Z_ of_.2t
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DATA QUALIFICATION SUMMARY

SDG:-B09F20 REVIEWER: LM DATE: 2/8/94 PAGEOF_

COMMENTS:

COMPOUND QUALIFIER SAMPLES REASON
AFFECTED

N03NO2 J B09F20, B09F21, CCV <90% R
B09F22, B09F23,
B09F24

I A ________________ I _________________ ____________________

I I ____ I
I I____ I
I _________ I __________ ___________

II -
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WET CHEMISTRY/ANIONS ANALYSIS, SOIL MATRIX, (mg/Kg) Page_1_ of_1_

IProject: WESINGHOUSE-HANFORD
Lborato ThMA
Case I SDG: 809769
Sample Number B09768 609770
Location LIFT 1 LIFT 1
Remarks CS Duplicate
Sample Date 9/22/93 9/22/93
Analytes Method Result U Result Q Result Q Result 0 Result 0 Result 0 Result esult Q Result 0 Result Q
Chloride 300.0 7.1 J 6.6 J
Fluoride 300.0 2.18 J 2.7 J
Phosphate 300.0 3.3 J 3.3 J
Sulfate 1 300.0 21 J 21 J
pH (pH units) 9045 8.9 J 9.0 J

CS-Clean Spoils

CR



HOLDING TIME SUMMARY

SDG: B09769 REyIEWER: LM DATE: 2/8/94 PAGE_1_OFj_

COMMENTS:

PREP. ANALYSIS
FIELD SAMPLE ANALYSIS DATE DATE DATE HOLDING HOLDING
ID TYPE SAMPLED PREPARED ANALYZED TIME, DAYS TIME, DAYS QUALIFIER

B09769 Phosphate 9/22/93 10/5/93 2 J

B09770 Phosphate 9/22/93 10/5/93 2 1

B09769 pH 9/22/93 9/28/93 3 1

B09770 pH 9/22/93 9/28/93 3 1
U'

I-.
0~



ACCURACY DATA SUMMARY

SDG:: B09769 REVIEWER: LM DATE: 2/8/94 PAGEOFL

COMMENTS:

SAMPLE(S)' QUALIFIER
SAMPLE ID COMPOUND % RECOVERY AFFECTED REQUIRED

B09769MS Fluoride 50.0 B09769, B09770 J
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DATA QUALIFICATION SUMMARY

SDG: B09769 REVIEWER: LM DATE: 2/8/94 PAGEOF_

COMMENTS:

COMPOUND QUALIFIER SAMPLES REASON
AFFECTED

Phosphate J B09769, B09770 Holding Time Exceeded

pH J B09769, B09770 Holding Time Exceeded

Chloride J B09769, B09770 Different Calibration and
Analysis Dates

Fluoride J B09769, B09770 Different Calibration and
- _Analysis Dates

Phosphate J B09769, B09770 Different Calibration and
t - BAnalysis Dates

Sulfate 1 _ J0969,1309770 Different Calibration and
Analysis Dates

Chloride J B09769, B09770 Incomplete CCV
Information

Fluoride J B09769, B09770 Incomplete CCV
Information

Phosphate J B09769, B09770 Incomplete CCV
Information

Sulfate J B09769, B09770 Incomplete CCV
Information

Fluoride J B09769, B09770 Matrix Spike
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WET CHEMISTRY/ANIONS ANALYSIS, SOIL MATRIX, (mg N/Kg) Page_1_ of_1_

Project: WESTINGHOUSE-HANFORD
Laboratory: TMA
Case ISDG: B09769
Sample Number B09769 B09770
Location LIFT 1 LIFT 1
Remarks CS Duplicate
Sample Date 9122193 9122193
Analytes Method Result 0 Result 0 Result 0 Result 0 Result 0 Result 0 Result 0 Result 0 Result a Result 0
N03N02 353.2 11.7 11.2

CS-Clean Spolls

I-h
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WET CHEMISTRY/ANIONS ANALYSIS, SOIL MATRIX, (mgtKg) Page_ of( 1_

Project: WESTINGHOUSE-HANFORD
Laboratory: Roy F. Weston
Case G: B09771
Sanple Number B9D771
Location LIFT 1
Remarks Spilit
Sample Date 9/2,2/93 -- -

Analytes Method Result 0 Result C Result 0 Result 0 Result 0 Result 0 Result 0 Result 0 Result _
Chloride 300.0 12.3---...
Fluoride 300.0 3.1
Nitrite 300.0 1.3 UJI
Nitrate 300.0, 29.8 J
Phosphate 300.0 7.7 J
Sulfate 300.0 21.0

CR

t'3
0



HOLDING TIME SUMMARY

SDG: B09771 REVIEWER: LM DATE: 2/9/94 PAGELOF-JL

COMMENTS:

PREP. ANALYSIS
FIELD SAMPLE ANALYSIS DATE DATE DATE HOLDING HOLDING
ID TYPE SAMPLED PREPARED ANALYZED TIME, DAYS TIME, DAYS QUALIFIER

B09771 Nitrite 9/22/93 9/30/93 2 J

B09771 Nitrate 9/22/93 9/30/93 2 J

B09-771 Phosphate 9/22/93 9/30/93 2 J

L I
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DATA QUALIFICATION SUMMARY

SDG: B09771 REVIEWER: LM DATE: 2/9/94 PAGEWOFW_

COMMENTS:

COMPOUND QUALIFIER SAMPLES REASON
AFFECTED

Nitrite J B09771 Holding Time Exceeded

Nitrate J B09771 Holding Time Exceeded

Phosphate J B09771 Holding Time Exceeded

11
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WET CHEMIISTRY/ANIONS ANALYSIS, SOIL MATRIX, (mgfKg)

Project: WESTINGHOUSE-HANFORD
Laboratory TMA
Case ISOG: 8097C7
Sample Nunber B097C7
Location CS LIFT 6
Remarks
Sample Date 10/21/93
Analytes Method Result 0 Result 0 Result a Result 0 Result 0 Result 0 Result C Result 0 Result 0 Result 0
Chloride 300.0 55.8
Fluoride 300.0 1.5 J
Phosphate 300.0 2.0 UJ
Sulfate 300.0 17

CS - Clean Spoils

tLn
11
hi3

U)0

1-
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Page_.1_ of_1-



HOLDING TIME SUMMARY

SDG: B REVIEWER: SC ATE: 2/10/94 PAGEWOFPW

COMMENTS:

PREP. ANALYSIS
FIELD SAMPLE ANALYSIS DATE DATE DATE HOLDING HOLDING
ID TYPE SAMPLED PREPARED ANALYZED TIME, DAYS 'TME, DAYS QUALIFIER

B097C7 Phosphate 1Q/21/93 11/02/93 2 J

N
Ca
0

n.j
H

'U
'A

S

4

0

k'I,

N
A



ACCURACY DATA SUMMARY

SDG: BO97C7 REVIEWER SC DATE: 2/10/94 PAGEW-_OFW_

COMMENTS:

SAMPLE(S) QUALIFIER
SAMPLE ID COMPOUND % RECOVERY AFFECTED REQUIRED

B097C7MS Fluoride 46 B097C7 J

_ _ _ _ _ _ _ _ __ _ _ __ _ _ _ _ _ _

O2

!o

____ ____ ____ HgI

I'



WHC-SD-EN-TI-234, Rev. 0

DATA QUALIFICATION SUMMARY

SDG: B097C7 REVIEWER: SC DATE: 2/10/94 PAGEJOFJ_

COMMENTS:

COMPOUND QUALIFIER SAMPLES REASON
AFFECTED

Phosphate J B097C7 Holding Times Exceeded

Fluoride j B097C7 Matrix Spike

S1 ___ 1 ___ 1 ____

I _______________ _______________
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WET CHEMISTRY/ANIONS ANALYSIS, S6 IL MATRIX, (mg N/Kg)

Project: WEST1NGHOUSE-4HANIFORD
Laboratory* TMA
Case 30DG: M 97C7

Paoe_1_ of__

Sarnple Number B097C7
Location CS LIFT 6
Renmarks .
Sample Date 10/21/93
Anallytes Method Result 0 Result 0 Result 0 Result 0 Result 0 Result Q Result 0 Result 0 Result 0 Result 0
iiERl02 35,2 3.08

CS - Clean Spoils
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SAMPLE
LA)CATION

WELL AND SAMPLE INFORMATION IFORMAT1ON

SAMPLE SAMPLE DATE
LOCATION NUMBER MATRIX SAMPLED NV/V RADIOCHEMISTRY

00 B09F21 S 11/10/93 V 9-4

CS LIFT 1 B09769- S 09/22/93 V 9-5
B09770 S 09/22/93 V 9-5
B09771 S 09/22/93 V 9-6

CS LIFT 6 B097C7 S 10/21/93 V 9-7

N3 B09F22 S 11/10/93 V 94

N3+5'N B09F23 S 11/10/93 V 94

S2 B09F25 -- S 11/10/93 V 9-4

W2/S2 B09F20 S 11/10/93 V 94

W2/S2+10'W B09F24 S 11/10/93 V 94

EB B09F28 S 11/11/93 V 9-4

6-i
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6.0 ALPHA SPECTROSCOPY DATA VALIDATION

6.1 DATA PACKAGE COMPLETENESS

The following data packages (SDG Nos.) were submitted for
validation and-found to be complete:

B09F20 B09769 B09771 B097C7

6.2 HOLDING TIMES

Holding times are calculated from Chain-of-Custody forms to
determine the validity of the results. The maximum holding time
for this analysis is six months.

All holding times were acceptable.

6.3 INSTRUMENT CALIBRATIONAND PERFORMANCE

Instrument calibration is performed to establish that the
alpha spectroscopy system used is capable of producing acceptable
and reliable analytical data. Continuing calibration checks are
performed to verify that instrument performance is stable and
reproducible. The calibration consists of an instrument
efficiency determination for each alpha radionuclide region of
interest, and a system resolution assessment as measured by the
full-width at half maximum for each peak.

Due to the lack of information regarding the date of the
reported continuing calibration efficiency checks, all isotopic
uranium, plutonium and americium results in SDG No. B09769 were
qualified as estimates and flagged "J"

All missing data were requested but were not available.

All other calibration resu lts, including efficiency checks
and background counts, were acceptable.

6.4 ACCURACY

Accuracy was evaluated by analyzing soil or distilled water
samples spiked with known amounts of alpha emitting
radionuc-lides.- -The -sample activity as determined by analysis is
compared to the known activity to assess accuracy. The
acceptable laboratory control sample recovery range is 70 to 130
percent, while that for a matrix spike is 60 to 140 percent.
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Spike sample results outside the above ranges resulted in
associated sample results being qualified as estimated, rejected,
or left unchanged, depending on the activity of the individual
sample. A chemical tracer is used to determine the efficiency of
the analytical method, with tracer yield limits of 20 to 105
percent. Sample results with chemical yields outside the above
stated limits were qualified as-estimated or rejected depending
on sample activity.

Due to a low LCS percent recovery (58%), the uranium-235
result in sample number B09771 in SDG No. B09771 was qualified as
an estimate and flagged "J".

Due to the lack of an LCS analysis, all plutonium-238
results in SDG Nos. B09F20, B09769, and B097C7 were qualified as
estimates and flagged "J".

All other accuracy results were acceptable.

6.5 PRECISION

Analytical precision is expressed by the RPD between the
recoveries of duplicate matrix spike analyses performed on a
sample. When the laboratory has not performed duplicate spike
analyses, precision may also be assessed using unspiked duplicate
samples. Duplicates with activities greater than five times the
RDL and with an RPD less than 35 percent for soil samples and 20
percent for water samples are acceptable. If duplicate
activities are both <5xRDL, a control limit of <2xRDL is used for
soil samples and <RDL for water samples. If duplicate values are
both below the RDL, no control limit is applicable.

All precision results were acceptable.

6.6 BLANK SAMPLES

Blank samples are analyzed to determine if positive results
are due to laboratory reagent, sample container, or detector
contamination. If blank analysis results indicated the presence
of an analyte above the MDA, the following qualifiers were
applied: All positive sample results less than five times the
blank concentration were qualified as estimates and flagged "J";
sample results below the MDA were elevated to the MDA and
qualified as undetected and flagged "U"; sample results above the
MDA and greater than five times the blank concentration were not
qualified.

All blank results were acceptable.
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6.7 ANALYTE QUANTITATION AND REPORTED DETECTION LIMITS

Analyte quantitations and detection limits were recalculated
for all samples in each data delivery package to verify their
accuracy.

All analyte quantitation and reported detection limits were
acceptable.

6.8 OVERALL ASSESSMENT AND SUMMARY

- A _complete_ _review_ of_ al _QC_ and calibration-data indicates
that overall system performance was adequate. All isotopic
uranium, plutonium and americium results in SDG No. B09769 were
qualified as estimates and flagged "J" due to a lack of
information about the date of the reported continuing calibration
efficiency checks. Due to a low LCS percent recovery, the
uraniumn-235_ result ix sample numper 09771 in SDG .No. B09771 was
qualified as an estimate and flagged "J". Due to the lack of an
LCS analysis, all plutonium-238 results- in SDG Nos. B09F20,
B09769 and B097C7 were qualified as estimates and flagged "J".
Data qualified as estimates are valid and usable for limited
purposes only. All other QC data are valid and usable for all
purposes.
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7.0 GAMMA SPECTROSCOPY DATA VALIDATION

7.1 DATA PACKAGE COMPLETENESS

The following data packages (SDG Nos.) were submitted for
validation and found to be complete:

B09F20 B09769 B09771 B097C7

7.2 HOLDING TIMES

Holding times are calculated from Chain-of-Custody forms to
determine the validity of the results. The maximum holding time
for this analysis is six months.

All holding times were acceptable.

7.3 INSTRUMENT CALIBRATION AND PERFORMANCE

nstr-uaent -a--ibration is performed to establish that the
gamma spectroscopy system used is capable of producing acceptable
and reliable analytical data. The initial calibration was
performed according to manufacturer's recommendations and
consists of an instrument efficiency determination for each gamma
radionuclide region of interest, and a system resolution
assessment as measured by the full-width at half maximum for each
peak. Initial calibration was performed for each counting
geometry used-during the analysis of Westinghouse-Hanford
samples. Continuing calibration checks are performed to verify
that instrument performance is stable and reproducible.

The continuing calibration check standards were not counted
on the same geometries used for sample analysis; therefore, all
gamma spectroscopy results in SDG No. B09771 were qualified as
estimates and flagged "J".

Due to a lack of annual calibration data for Gamma
Spectroscopy Liquid Marinelli Detector #3, results for sample
numbers B09F21 and B09F25 in SDG No. B09F20 were rejected and
flagged "R".

All missing data were requested but were not available.

All other calibration, including efficiency checks and
background counts results were acceptable.
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7.4 ACCURACY

Accuracy was evaluated by analyzing soil or distilled water
samples spiked with known amounts of gamma emitting
radionuclides. The sample activity as determined by sample
analysis is compared to the known activity to assess accuracy.

- The acceptable- spiked recovery range is 70 to 130 percent. If
spiked sample results were outside this range, the associated
sample results were qualified as estimated, rejected or left
unchanged, depending on the sample activity.

All accuracy results were acceptable.

7.5 PRECISION

Analytical precision is expressed by the RPD between the
recoveries of duplicate matrix spike analyses performed on a
sample. When the laboratory has not performed duplicate spike
analyses, precision may also be assessed using unspiked duplicate
sample analyses. Duplicates with activities greater than five
times the RDL and with an RPD less than 35 percent for soil
samples and 20 percent for water samples are acceptable. If
duplicate activities are both <5xRDL, a control limit of <2xRDL
-s iusedtfor _snil _samples- and <RDL for -water samples. If
duplicate values are both below the RDL, no control limit is
applicable.

All precision results were acceptable.

7.6 BLANK SAMPLES

Blank samples are analyzed to determine if positive results
may be due-to laboratory reagent, sample container, or detector
contamination. If blank analysis results indicated the presence
-of an --analyte -above- the -Mik,- the--following qualifiers were
applied: All positive sample results less than five times the
blank concentration were qualified as estimates and flagged "J";
sample results below the MDA were elevated to the MDA and
qualified as undetected and flagged "U"; sample results above the
MDA and greater than five times the blank concentration were not
qualified.

All blank results were acceptable.

7 .7 AWALYTE QUANTITATION AND REPORTED DETECTION LTMT'0

Analyte quantitations and detection limits were recalculated
for all samples in each data delivery package to verify their
accuracy.
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The reported MDA values for the following samples were above
the RDL:

* Cobalt-60 and cesium-137 results in SDG No. B09769.

* All iron-59 results in SDG Nos. B09F20, B09769, B09771 and
B097C7.

All other analyte quantitation and reported detection limits
were acceptable.

7.8 OVERALL ASSESSMENT AND SUMMARY

A review of instrument continuing calibration information
and QC data indicates that instrument performance was adequate
for these analyses. The continuing calibration check standards
were not counted on the same geometries used for sample analysis;
therefore, all gamma spectroscopy results in SDG No. B09771 were
qualified as estimates and flagged "J". The reported MDA values
for cobalt-60 and cesium-137 in SDG No. B09769 and all iron-59
results in SDG Nos. B09F20, B09769, B09771 and B097C7 were above
the RDL. Data qualified as estimates are valid and usable for
-limited purposes only. Due to a lack of annual calibration data
for Gamma Spectroscopy Liquid Marinelli Detector #3, results for
sample numbers B09F21 and B09F25 in SDG No. B09F20 were rejected
and flagged "R". Rejected data are invalid and unusable for any
purpose and should not be reported. All other QC data are usable
and valid for all purposes.
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8.0 STRONTIUM-90 DATA VALIDATION

8.1 DATA PACKAGE COMPLETENESS

The following data packages (SDG Nos.) were submitted for
validation and found to be complete:

B09F2a-------- B097 6 9 B09771 B097C7

8.2 HOLDING TIMES

Holding times are calculated from Chain-of-Custody forms to
determine the validity of the results. The maximum holding time
for this analysis is six months.

All holding times were acceptable.

8.3 INSTRUMENT CALIBRATION AND PERFORMANCE

Instrument calibration is performed to establish that the
low background counting system used for strontium-90
determination is capable of producing acceptable and reliable
analytical data. The initial calibration was performed according
to manufacturer's recommendations and consists of an instrument
counting system efficiency determination. Continuing calibration
checks are performed to verify that instrument performance is
stable and reproducible.

-- The--reported background counts were taken more than one
week prior to sample analysis; therefore, all strontium-90
results in SDG No. B09769 were rejected and flagged "R".

All other calibration results, including efficiency checks
and background counts, were acceptable.

4.4---ACCURACY

Accuracy was evaluated by analyzing soil or distilled water
samples spiked with known amounts of beta emitting radionuclides.
The sample activity as determined by analysis is compared to the
known activity to assess -accuracy.- -The acceptable laboratory
control sample recovery range is 70 to 130 percent, while that
for -a matrix - spike is 60 -to 140%. -- Spike- sample resu-lts- -outside
the above ranges resulted in associated sample results being
qualified as estimated, rejected, or left unchanged, depending on
the activity of the individual sample. A chemical tracer is used
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to determine the efficiency of the analytical method, with tracer
yield limits of 30 to 105%. Sample results above the MDA with
chemical yields outside the above stated limits were qualified as
estimated or rejected.

All accuracy results were acceptable.

8.5 PRECISION

Analytical precision is expressed by the RPD between the
recoveries of duplicate matrix spike analyses performed on a
sample. When the laboratory has not performed duplicate spike
analyses, precision may also be assessed using -unspiked duplicate
sample analyses. Duplicates with activities greater than five
times the RDL and with an RPD less than 35 percent for soil
samples and 20 percent for water samples are acceptable. If
duplicate activities are both <5xRDL, a control limit of <2xRDL
is used for soil samples and <RDL for water samples. If
duplicate values are both below the RDL, no control limit is
applicable.

All precision results were acceptable.

8.6 BLANR SAMPLES

Blank samples are analyzed to determine if positive results
may be due to laboratory reagent, sample container, or detector
contamination. If blank analysis results indicated the presence
of an analyte above the MDA, the following qualifiers were
applied: All positive sample results less than five times the
blank concentration were qualified as estimates and flagged "J";
sample results below the MDA were elevated to the MDA-and
qualified as undetected and flagged "U"; sample results above the
-MDA- and greater-than- fi-ve -times--the blank concentration were not
qualified.

All blank results were acceptable.

8.7 ANALYTE QUANTITATION AND REPORTED DETECTION LIMITS

Analyte quantitation and detection limits were recalculated
for all samples in each data delivery package to verify their
accuracy.

All analyte quantitation and reported detection limits were
acceptable.

8.8 OVERALL ASSESSMENT AND SUMMARY

k review of-instrument continuing calibration information
and QC data indicates that instrument performance was adequate
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-for these analyses. All strontiun-90 results in SDG No. B09769
were rejected and flagged "R" due to the reported background
counts being taken more than one week prior to sample analysis.
Rejected data are invalid and unusable for any purpose and should
not be reported. All other QC data are valid and usable for all
purposes.
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9.0 --TECENETIU*-99 DATA VALIDATION

9.1 DATA PACKAGE COMPLETENESS

The following data packages (SDG Nos.) were submitted for
validation -and found to be complete:

B09F20 B09769 B09771 B097C7

9.2 HOLDING TIMES

Holding times are calculated from Chain-of-Custody forms to
determine the validity of the results. The maximum holding time
for this analysis is six months.

All holding times were acceptable.

9.3 INSTRUMENT CALIBRATION AND PERFORMANCE

Instrument calibration is performed to establish that the
low background counting system used for technetium-99
determination is capable of producing acceptable and reliable
analytical data. The initial calibration was performed according
to manufacturer's recommendations and consists of an instrument
counting system efficiency determination. continuing calibration
checks are performed to verify that instrument performance is
stable and reproducible.

All calibration results, including efficiency checks and
background counts, were acceptable.

9.4 ACCURACY

Accuracy was evaluated by analyzing soil or distilled water
samples spiked with known amounts of beta emitting radionuclides.
The sample activity as determined by analysis is compared to the
known activity to assess accuracy. The acceptable laboratory
control sample recovery range is 70 to 130 percent, while that
for a matrix spike is 60 to 140%. Spike sample results outside
the above ranges resulted in associated sample results being
qualified as estimated, rejected, or remaining unchanged,
depending on the activity of the individual sample. A chemical
tracer is used to determine the efficiency of the analytical
method, with tracer yield limits of 30 to 105%. Sample results
with chemical yields outside the above stated limits were
qualified as estimated or rejected depending on sample activity.
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Due to low chemical yields (<30%), technetium-99 results for
samples numbers B09F22, B09F24 and B09F25 in SDG No. B09F20 were
qualified as estimates and flagged "J".

All other accuracy results were acceptable.

9.5 PRECISION

Analytical precision is expressed by the RPD between the
recoveries of duplicate matrix spike analyses performed on a
sample. When the laboratory has not performed duplicate spike
analyses,-precision may also be assessed using unspiked duplicate
sample analyses. Duplicates with activities greater than five
times the RDL and with an RPD less than 35 percent for soil
samples and 20 percent for water samples are acceptable. If
duplicate activities are both <5xRDL, a control limit of <2xRDL
is used for soil samples and <RDL for water samples. If
duplicate values are both below the RDL, no control limit is
applicable.

All precision results were acceptable.

9.6 BLANK SAMPLES

Blank samples are analyzed to determine if positive results
may be due to laboratory reagent, sample container, or detector
contamination. If blank analysis results indicated the presence
of an analyte above the MDA, the following qualifiers were
applied: All positive sample results less than five times the
blank concentration were qualified as estimates and flagged "J";
sample results below the MDA were elevated to the MDA and
qualified as undetected and flagged "U"; sample results above the
HDA and greater than five times the blank concentration were not
qualified.

All blank results were acceptable.

9.7 ANALYTE QUANTITATION AND REPORTED DETECTION LIMITS

Analyte quantitation and detection limits were recalculated
for all samples in each data delivery package to verify their
accuracy.

The MDA value for technetium-99 was above the RDL for sample
number B09F24 in SDG No. B09F20 and for sample number B09771 in
SDG No. B09771.

All other analyte quantitation and reported detection limits
were acceptable.
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9.8 OVERALL ASSESSMENT AND SUMMARY

A review of instrument continuing calibration information
and QC data indicates that instrument performance was adequate
for these analyses. Due to low chemical yields (<30%),
technetium-99 results for samples numbers B09F22, B09F24 and
B09F25 in SDG No. B09F20 were qualified as estimates and flagged
"J". The HDA value for technetium-99 for two samples were above
the RDL. Data qualified as estimates are considered usable for

-- limited purposes only. All other QC data are valid and usable
for all purposes.
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RADIOCHEMISTRY ANALYSIS, SOIL. MATRIX, (pCUlg -2 standard deviations) tb Page_..1_ of_1_

Project: WESTINGHOUSE -HANIFORD
ULborato TMA
Case jSDG: B09F20
Sample Number B09F20 B09F21 B09F22 B09F23 B09F24 B09F25 B09F28
Lpcatlon W2/S2 00 N3 N3+5'N W2/S2+10'W S2 EB
Rimarks *18 FT *18 FT 618 FT *14 FT *14 FT 626 FT Equip Blk
Sample Date 11/10/93 11/10/93 11/10/93 11/10/93 11/10/93 11/10/93 11/11/93
Radochemlstry Analytes Result P Result Q Result C Result Result 0 Result 0 Result 0 Result 0 Result 0 Result 0
Strontium-90 0.077 U 0.70 U 0.063 U -0.051 0.19 U 0.016 U 0 U
Technstium-99 0.043 U 0.18 U 0.20 UJ 0.11 U 0.14 UJ UJ 0.089 U
Uranium-233/234 0.50 0.65 0.45 0.36 0.45 0.37 0.095 U
Uranium-235 0.010 U 0.066 J 0.042 J 0.013 U 0.024 U 0.072 U 0.058 U
UranIum-238 0.42 0.56 0.44 0.44 0.54 0.43 0.048 U
Plutonium-238 -0.006 UJ 0 UJ -0.003 UJ 0.003 UJ 0.009 UJ -0.014 UJ 0.003 UJ
Ptutonium-239/240 0.009 U 0.074 0.013 U 0.003 U 0.003 U 0 U -0.003 U
Arnericlum-241 -0.004 U 0.027 U -0.004 U 0.009 U 0.008 U 0.007 U 0.004 U
Scdium-22 N/D U N/D R N/D U N/D U N/D U N/D R N/D U
Potasslum-40 15 14 R 16 16 16 14 R 0.56
Manganese-54 N/D U N/D R N/D U N/D U N/D U N/D R N/D U
Iron-59 N/D U N/D R N/D U N/D U N/D U N/D R N/D U
Cobalt-58 N/D U N/D R N/D U N/ U N/D U N/D R N/D U
Cobalt-60 N/D U N/D R N/flU N/fIt N/fU N/D R N/D U
Ni6blum-94 N/D U N/D R N/f U N/f N/D U N/D R N/D U
Ruheonium-103 N/D U N/D R N/D U N/D i N/D U N/D R N/D U
Ruthenium-106 N/D U N/D R N/D U N/D U N/D U N/D R N/D U
Tin-113 N/D LU N/D R N/flU N/fU N/flU N/D R N/D U
Ceslum-134 N/D U N/D R N/flU N/flU N/f U N/D R N/D U
Ceslum-137 0.34 1 1.8 R 0.38 N/D U N/D U N/D R N/D U
Ceium-144 N/D U N/D R N/flU N/D U N/D U N/D R N/D U
Europlum-152 N/D U N/D R N/D U N/D U N/D U N/D R N/D U
Europlum-154 N/D U N/D A N/D U N/D U N/D U N/D R N/D U
Europium-155 N/D U N/D R N/D U N/ U N/D U N/D R N/D U
Radium-226 0.43 0.42 R __0.49 0.46 0.45 0.31 R 0.12
Radium-228 0.62 0.58 R 0.71 0.51 0.54 0.51 R 0.21
Thorlum-228 0.93 0.59 1 0.5 08 0.54 0.62 A 0.16
Thordum-232 0.62 0.58 A 0.71 0.51 __ 0.54 - 0.51 R 0.21- __

* - Depth, N/D - Not Detected, EB-Equipment Blank
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RADIOCHEMISTRY ANALYSIS. SOIL MATRIX, (pC/g+-2 standard deviations)

Project: WESTINGHOUSE-HANFORD
Laboratoy: TMA

1S6G: B09769

9'(13Z2J. '58
Page 1_ of_-1- 4

Sample Number B09769 B09770 _

Location CS LIFT 1 CS LIFT I
Remarks DUP
Sample Date 09/22/93 09/22/93
Radlochemistry Analytes Result 0 Result 0 Result 0 Result 0 Result 0 Result 0 Result Result 11 Result 0 Result 0
Strontium-90 0.097 R -0.11 R
Technetium-99 0.13 U 0.11 U
Uranium-2331234 0.44 J 0.58 J
Uranium-235 0.063 UJ 0 UJ
Uranium-238 0.53 J 0.41 J
Plutonium-238 0.003 UJ 0 UJ
Plutonium-239/240 0.003 UJ 0.003 UJ
Americium-241 0.007 UJ -0.004 UJ
Sodium-22 N/D U N/0 U
Potassum-4O 13 13
Manganese-54 N/D U N/D U
Iron-59 N/D U N/D U
Cobalt-58 N/D U N/D U
Cobalt-60 N/D U N/0 U
Nioblum-94 N/D U N/D U
Ruthenium-103 N/D U N/D U
Ruthenium-106 N/D U N/D U
Tin-113 N/D U N/O U
Cesium-134 N/D U N/D U
Cesium-137 N/D U N/D U
Cerium-144 N/D U N/D U
Europlum-152 N/D U N/D U
Europlum-154 N/D U N/D U
Europium-1i5 N/D U N/D U
Radium-226 0.63 70.59 U
Radium-228 0.87 0.76
Thordum-228 0.85 1.0
Thorium-232 0.87 0.76

CS - Clean Spoils, DUP - Duplicate, N/D - Not Detected

Case

V)
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RADIOCHEMISTRY ANALYSIS, SOIL MATRIX, (pCig+-2 standard deviations) Pagcu_ ofI_

Prpject: WESTINGHOUSE-HANFORD
Laboratorr TELDYNE
Cas |SD.t 809771
Smple Number B09771 .
Location CS LIFT 1
Remarks Split
Sample Date (19/22/93
FdochemisTry Analytes Result 0 Result 0 Result_ 0 Result 0 Result 0 Result 0 Result 0 Result 0 Result 0 Result 0
StrontIum- 0 0.049

chnslum-99 0.18
Beryllium-7 0.010 J
Potassium-40 12.9 J
Manganese-54 0.0071 J
Cobalt-58 0.016 J
Iron-5S 0.0040 J
Cobalt-60 0.039 J
Zijrc-65 0.0019 J
Zirponium-95 0.024 J
Ruthenlum-103 0.0054 J
Ruthenium-106 0.0090 J
lodine-131 0.19 J

lum-134 0.036 J
dsum-137 0.031 J ___

~L~m-4O0.10 4
Certum-141 0.0037 J
Cerium-144 0.16 J
EuropIum-152 0.44 J
Europium-l!K 0.0043 J
Europlum-155 0.048 J
Radium-226 0.791 J
Thmlum-228 0.543 J
Thorlum-234 0.21 J
Uranium-238 0.14
ArerncIum-241 0.010
Plutonium-239 0.00065
Uranium-235 0.0063 J

CS - Clean Spoils

to
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RADIOCHEMISTRY ANALYSIS, SOIL MATRIX, (pCI/g+-2 standard deviations)

Project: WESTINGHOUSE-HANFORD
Laboratory: TMA.

SDG: 9097C7

Page_1- of_1_

Sample Number B097C7
Location CS LIFT 6
Remarks
Sample Date 10/21/93
Radlochemistry Analytes Result 0 Result 0 Result 0 Result 0 Result 0 Result 0 Result 0 Result 0 Result 0 Result 0
Strontium-90 -0.054 U
Technetium-99 -0.010 U
Uranium-233/234 0.34
Uranium-235 0.017 U
Uranium-238 0.42
Plutonium-238 0.003 UJ
Plutonium-239/240 0 U
Amerlclum-241 _ -0.005 U
Sodium-22 N/D U
Potassium-40 15
Manganese-54 NID U11
Iron-59 N/D U
Coball-58 N/D U
Cobalt-60 N/D U
Nioblum-94 ' N/D U
Ruthenium-103 N/D U
Ruthenium-106 N/D U
T-i-13 N/D U -
Ceslum-134 N/D U
Cesium-137 N/D U
Cerium-14 N/D U
Europlum-152 N/D U
Europlum-154 N/D U
Europlum-155 N/D U
Radium-226 0.37
Radium-228 0.67
Thorium-228 .56
Thorium-232 1 0.6711

CS - Clean Spoils, N/D - Not Detected

Case

ma
0

0
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